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DOES YOUR MECHANICAL PARTNER 


LET YOU DOWN? 


In meeting your customers’ demand for 
quality, price and service—in satisfying, 
also, your own need for efficient, low-cost 
production—you have two active partners. 
One is equipment. The other is man-power. 

Does your equipment carry its full 
share of the load? Or does it throw an 


extra burden on man-power by stealing 
time and efficiency—and consequently, 
profits? @ These are fair questions! Let us 
help you work out the answers. 


THE VAUGHN MACHINERY CO., 


CUYAHOGA FALLS, OHIO 


AND WIRE PRODUCTS 
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including 
ination“ 


ANNEALED 
BALE TIE 
BOLT 
BOX BINDING 
BRIGHT 
BUNDLING 
CHAIN 
CRIMPING 
COAT and 
HAT HOOK 
COPPERED 
GALVANIZED 
GRAPE 
HIGH CARBON 
SPRING 
HINGE PIN 
LIME COATED 
LIQUOR COATED 


SPECIALIZED TYPES 
FOR ALL USES 


*The wire user who consults the 
metallurgists of the YOUNGS. 
TOWN Wire Department can be 
certain of getting wire exactly fit- 
ted to his particular needs. In 
addition he will get wire which, 
shipment after shipment, will be 
dependably uniform in diameter, 
working qualities and surface finish. 
Because of this uniformity, smooth- 
er, faster production-schedules re- 
sult from the adoption of 


YOUNGSTOWN Manufacturers 


Wire. For authoritative informa- 


MACHINE SCREW tion on wire problems consult any 


YOUNGSTOWN sales-office. 


including 


MARKET 

NAIL 

NOGALD BOLT 

NUT 

PAIL BAIL 

RIM 

RIVET BOLT 

SAE HEADING 

SCREW 

SCREW DRIVER 

SPOKE 

STAPLING 

STRAIGHTENED 
and CUT 

STRAND 

WELDING 

X-TRUDO BOLT 

YOLOY— 
CORROSION- 
RESISTANT 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


General Offices m . 


Manufacturers of Carbon and Alloy Steels 


YOUNGSTOWN, OHIO 


Sheets; Plates; Pipe and other Tubular Products; Conduit; Tin Plate; 
Bars; Rods; Wire; Nails; Unions; Tie Plates and Spikes. 









That 
In tangible 
eS omething 


... backed up by FACTS! 


In the people whom you meet, that “intangible something” is 
peop y 8 8 
personality. In the firms with which you deal, it is not so 























easily labeled. It is partly expressed in terms of service, quality 
and results obtained. One manufacturer calls it the “‘priceless 
ingredient” of his products. It is well named. 


To us, it means a conscientious endeavor to render the highest degree of service through 
the coordinated facilities of our manufacturing, sales and engineering departments; it 
means the constant desire to keep that service ahead of the other fellow; to continually 
seek new ways and means of improving our product for the benefit of our customers. It 
also means a willingness to tell you frankly when we feel our product will not be of benefit 
to you on your particular applications. 


To us, all of these factors combine to make up that intangible something which is part 
and parcel of every firm in varying degree. It is, however, meaningless unless backed up 
by tangible results. 


In the case of Carboloy dies these results take the form of greater die life per hole size, 
less scrap, better finish, less rejections and an improved, more economical product. 
Carboloy representatives will be glad to tell you more about these results and how they 
may be obtained in your plant. 


ARBOL ’ o «he 
¢ OLOY COMPANY, Inc yo 


DETROIT, MICHIGAN 
2 LAG - >LEVELAN - EW! aS ere > LA cLP A - PITTS IRG 
CHICAGO CLEVELAND NEWARK PHILADELPHIA PITTSBURGH The Mark of CARBOLOY 
Authorized Distributor: Canadian Distributor: REG. U. 8. PAT. OFF. 
Hartley Wire Die Company, Waterbury, Conn. Canadian General Electric Co., Ltd., Toronto, Ontario 
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WIRE DRAWING EQUIPMENT 








A complete line, minimum slip, wire drawing equipment built primarily for high speed wire draw- 
ing production. Liberal proportioning, anti-friction mounting, efficient power transmission, free- 
dom from belts or chains, positive variable speed drive to spoolers to maintain uniform wire speed, 
accurate wire tension control at the point of spooling are a few of the features contributing to long 



































life, efficient operation, economical production, clean and excellently wound quality wire. 
Type of Machine A B ‘© D BB F 
With or without Spoolers Yes Yes Yes Yes Yes Yes 
With or without Coiler Yes Yes Yes Yes Yes Yes 
Size of finished wire 34-444 326-34 + 18-26 312-22 26-34 $:2-#:12 
B & S gauge 
Number of Dies 16 16 12 or 13 13 13 5-7-9-11 or 13 
Finished Wire Speed-FPM 5000 5000 4000 3500 2500 to 2500 & 1000 
3500 
High Speed Insulating Machines Saturating and Finishing Equipment 
For use with Paper — Cotton — Silk For Weatherproof and Code Wire 























Taping Machines for Cambric and Paper 














Take-ups — Spoolers — Coilers Complete Tinning Equipment 























Other Equipment for Producing 
Wire and Cable 











ELEVATOR SUPPLIES COMPANY, Inc. 


HOBOKEN, N. J. 
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Master Wire Drawing Dies have earned their nation-wide reputatior. through years of 
dependable service in industrial plants from coast-to-coast. 


| 


The Master Wire Die Corporation places at the command of industry everywhere an or- 
ganization long-experienced and expert in manufacturing wire drawing dies of every 
description—a service deep-rooted in long research and study in the development and 
final fabrication of a precious, almost jewel-like, precision built MASTER DIE, the like of 
which there is no counterpart. 


MASTER WIRE DIE CORPORATION 


408 CONCORD AVENUE NEW YORK CITY. 
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“HUDCO” PRODUCTS... 





Specially Processed Copper Wire... 


a a a Electrolytic and Oxygen Free a a 4 


WIRE--- 


ESPECIALLY MADE 
FOR METALLIZING 


Pure Lead 
Lead Alloy 
Pure Zinc 
Zinc Alloy 
Copper 

Tin 

High Brass 
Low Brass 
Solder Wire 
Cadmium 


Nickel Silver 
(10%, 18%, 30%) 


Aluminum 

Monel Metal 
Phosphor Bronze 
Pure Nickel 


Commercial Bronze 


ano & & 








“HUDCO” 
High Conductivity 
Electric Wire 


+ + + 


BRUSH WIRES, 


CRIMP and STRAIGHT 


Brass, Steel, Nickel Silver, 


Copper and Phosphor Bronze 
+ + + 


TINSEL LAHNS 


Silver Plated Copper, 
False Gold and Copper 
++ + 


METALLIC FIBRE FOR 
PACKING PURPOSES 


Copper, Bronze, Zinc, 
Lead and Aluminum 


ao & & 








FINE BARE WIRES | 


High Brass 

Low Brass 

Zine 99.99-++- and 
High Tensile Zinc 
Commercial Bronze 
Phosphor Bronze 
Pure Tin 

Lead 

Antimonial Lead 


Cadmium 


Nickel Silver, 10%, 18% 
and 30% 


Silver Plated Copper 4 
False Gold and 

Special Brass and 

Bronze Alloys to 

Specification 











Winco Leakproof Enameled Wire 


and enameled wires in all Standard and Special Covering a a A 
Made to meet the most exacting requirements A A A 


THE WINSTED DIVISION OF HUDSON WIRE COMPANY, WINSTED, CONN. 








Estab. 1902 


We can serve you quickly and economically. 
Send in your specifications for a quotation. 


HUDSON WIRE COMPANY 


Ossining, N. Y. 
Successors ROYLE & AKIN 


Estab. 1902 














Upright Lone 


Wire Urawin 














With Spooling 
Attachment 











Machines... // 





















































CLEVELAND CHICAGO 


Waterbury-Farrel 


i 


With Floor 
Spooler 


HIGH SPEED 


These high speed machines are 
built in four standard sizes and are 
intended primarily for copper 
wire. We illustrate the drum type 
construction with spooler. 


Similar machines with adjust- 
able block and reversing mechan- 
ism are available. These have 
been designed especially for brass 
and other non-ferrous alloys. 


For further particulars consult 
our Engineering Department. 


The Waterbury Farrel Foundry and Machine Co. 


HOME OFFICE AND WORKS: Bank and Meadow Sts., Waterbury, Connecticut 


NEWARK, N. J. 
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You make the specifications. This man sees that 
they are lived up to. He’s No. 1 inspector in a “Pitts- 
burgh” mill and his precision measuring machines 


fellow 5 and true testing methods are your guaranty of uni- 


form stock. Our engineers always are available to 


works | help you determine the right wire to fit your operat- 
ing conditions, and our inspectors, responsible only 


to mill executives, are there to see that you get what 


for YOu the specifications call for. Please feel free to request 


the services of our engineering department at any time. 





PITTSBURGH STEEL COMPANY « 755 UNION TRUST BLDG. ¢ PITTSBURGH, PA. 


NEW YORK CLEVELAND DETROIT CHICAGO ST. LOUIS MEMPHIS 
PHILADELPHIA SYRACUSE CHARLOTTE HOUSTON LOS ANGELES SAN FRANCISCO 


Spring Wire * Chain Wire « Box Binding Wire * Lavite Annealed Wire *« Cold Heading Wire * Core Wire 


Welding Wire * Spoke Wire « Bail Wire * Bolt Wire + Rivet Wire * Cap Screw Wire ¢ Chaplet Wire 
Nail Wire . Crimping Wire ° Link Wire . Stapling Wire ° Tack Wire . Spark Plug Wire 


WIRE 








Morgan-Connor Wire Machines 
function as coordinated units to 
increase drawing speeds, improve 
quality and to assure uniformity 
in the finished product — impor-_ 
tant factors in profitable wire > 
drawing procedure. 


Excess bulk is eliminated, floor space is saved: 
compact strength is manifest in every part of 
a Morgan Machine. Rugged flexibility coupled 
with lower maintenance costs mean greater ton- 
nage per unit — more profits per ton. 


The high block design — an exclusive Morgan 
feature — allows ample storage between dies; 





Morgan-Connor Continuous Wire Machine, Type B. 
Fully equipped with motor and control, air-cooling 
system, clutches and safety stops. Designed to start 
from commercial No. 5 rod in either high carbon or 
softer grades. 


eliminates slippage and provides 
for proper cooling. Air cooling 
_ of wire by forced draft available 
where required. Withdrawal of 
wire from each block is effected 
by uncoiling rather than unwind- 
ing. Die wear is reduced. 


Ample safety features protect the operator. 
Morgan-Connor Wire Machines demonstrate 
that they are production units that help labor 
and floor space pay dividends. 


MORGAN CONSTRUCTION COMPANY 
Worcester, Massachusetts, U. S. A. 





Morgan-Connor Continuous Wire Machine, Type C—air cooled. Fully 
equipped with motor and control, clutches and safety stop. 
wire either hard drawn *. annealed. Patented wire can be started at 


about 11 gauge. 
W-13 


, MORGAN 


Machine takes 


Morgan-Connor Continuous Wire Machine, Type D. This machine is de- 
signed especially for the drawing of finer sized wire. 
17 patented wire. 


Starts from No. 
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‘tNot a better die 
but the best"* 














UNWIDIES 


WEAR LONGER 


PRopUCE More Wire 
AND 


Lower Your Costs 


UNION Wire Die CorporATION 


MAIN PLANT AND OFFICES — Stamford, Connecticut 


BRANCHES: 


Pittsburgh Chicago Cleveland Trenton Worcester New York 
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Hamilton, Ont., Canada Montrouge, France Paris, France 
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Recovery of Steels from Acid Brittleness By Sydney Coppick 123 


An investigation of acid brittleness induced by 
pickling together with a discussion and interpre- 
tation of the results. Part II. 


Industrial Trends Influence Changes in 
Three Magnet Wire Standards ...... By M. A. Kent 129 


The Effect of Longitudinal Scratches Upon the Endurance 
Limit in Torsion of Spring Wire. Part | By F. P. Zimmerli 133 


High Tensile Cap Screws Made From Low Carbon Steel Y 
Cold Drawn at the Header . ; By F. W. Gaines, Ill 141 i 


Results of tests to determine the possibility of mak- 


ing high tensile un-heat treated bolts and cap screws @ om 
through extrusion in header dies or controlled cold 


drawing just prior to heading. 


Measuring the Plating of Screw Threads... By E. C. Erickson 144 a The: Titties Castile 
In the absence of any standard gauging apparatus 
which could be used to make the determinations ac- 
; curately for ascertaining the thickness coatings on 
finished screw threads, an optical contour projector 
was devised to determine such measurements. This 
is a description of the apparatus and methods used. 


Twisted Paper Cords for Insulating Wire By FE. R. Chatterton 159 


Die Material ¢« e e 


Harder than the hardest 
of steels, immune to the 
action of most industrial 
acids, Vascoloy-Ramet is 


Performance of Unionism in Heavy Industry . 131 ae ee se 
daily winning a_ wider 
Exports and Imports of Wire .. 146 acceptance throughout 
A Review of Recent Wire Patents . . 148 oe —— 
There is a Vascoloy- 
‘Round the World With the Wire Industry . 150 Ramet Die for every job, 
Index to Advertisers . 166 and especially for yours. 
Buyers Guide . . 167-168 VANADIUM ALLOYS 





STEEL COMPANY 


Vascoloy -Ramet Division 
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FIRTHALOY ror BURNISHING 


AN IMPROVED METHOD OF FINISHING 


In the finishing of nuts, whether hot 
punched, cold punched, or made from 
hot rolled bars, FIRTHALOY Burnishing 
Dies offer a practically new and eco- 
nomical method of finishing. FIRTH- 
ALOY Dies burnish the nut accurately 
to size, true to shape with sharp, 
smooth ‘corners and the cost is less 






12 


FIRTH-STERLING 
STEEL COMPANY 


than other methods of finishing. The 
FIRTHALOY Dies retain a polished sur- 
face, that will not pick up or hold 
slivers, and will finish millions of nuts 
without losing size. 

On any product where burnishing 
is advantageous FIRTHALOY Dies will 
produce surprising quantities. 


Works: McKEESPORT, PA. 

NEW YORK CHICAGO 

CLEVELAND _ DETROIT 
PHILADELPHIA 






DAYTON 
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HARTFORD 4 
LOS ANGELES ‘4 
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GLOBE WIRE DIVISION, McKEESPORT, PA, 
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Recovery of Steels From Acid Brittleness 





Part (6) 
Results 


HE following tabulated results 
and their graphical represen- 
tations comprise tests performed 
on the following steels: 
Sample (1) 
A cold drawn, low carbon, rivet quality, 


mild steel. 
Diameter % inch. 


C .08 

Pr .021 

Ss .036 

Mn .23 
+ + + 


Sample (2) 
A cold drawn, low carbon, machinery 
steel, adaptable to threading and use 
as shafting. 


Diameter % inch. 


© .09 
P .044 
S .308 
Mn By (4 
Si nil 
+ + + 
Sample (3) 


A rivet steel similar to sample (1), but 
of higher manganese content. 
Diameter % inch. 
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PART II 
By Sydney Coppick 
McGill University, Montreal, Canada 


Contents 


Part (6): Results. 

Part (7): Discussion and Interpreta- 
tion of the Results. 

Part (8) Conclusions. 

Bibliography. 
Part | Published in February, con- 
tained: 

Object of the Investigation. 

Part (1): Theoretical and Historical 
Introduction. 

Part (2): Commercial Application. 

Part (3): Alternative Method of Solv- 
ing the Problem. 

Part (4): Apparatus. 

Part (5): Procedure. 


© .08 

P .014 

Ss .034 

Mn 42 
+ + + 


Sample (4) 
The same as sample (1), but annealed. 
+ + + 
Sample (5) 
A medium carbon structural steel. 
Diameter ;5; inch. 
& .36 
P .026 
Ss -030 
Mn .68 
+ + + 
Sample (6) 
A high carbon drill rod, used for machine 
work. 
Diameter + inch. 
c 1.0% 
+ + + 
HE very nature of the results 
requires that they be graph- 


(approx.) 


ically represented in some detail, 
and the significance of these plots 
cannot be dealt with individually, 
but is discussed collectively in the 
next section, devoted to that topic. 


+ + + 


Table of Symbols Used in Plotting 
and Calculating Results 


HE following table is a list of 
the symbols used in plotting 
and tabulating the results. 


E_ Energy expended to fracture speci- 
men as per Sankey specifications. 
(in foot pounds.) 

E@ Energy expended 
time @. 

E, Energy expended to fracture at in- 

finite time, i. e. at complete recovery. 

Energy loss due to hydrogen, i. e. 

the embrittlement. 

E,. Critical energy loss due to hydrogen, 
i. e. the embrittlement at end of 
the rapid rate of recovery period. 

E, Energy expended to fracture speci- 
men immediately after pickling, i. e. 
when 6=O. 

dE Time rate of recovery of energy lost 

dg in foot pounds per hour. 


to fracture at 





k dE for the initial constant rate 
dg period. 
T Temperature of baking in degrees 
Centigrade. 
6 Time of recovery or baking in 
minutes. 
t Time of nickling in minutes. 
Eg@—E, 
Yo Recovery= x 100 
E,—E, 


The % recovery of the energy loss, 
due to occluded hydrogen. 
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TABLE NO. 1 TABLE NO. 2 
Sample (1) T=20°C t=60 min. E,,=2880 ft. lbs. Sample (1) T—65°C Pa Rar es E,=2880 ft. Ibs. 
Average E9 ; 
Bending verage 
Minutes Bens Effort ft. Ibs. is Nati, Bending 6 
lbs. ft. Minvtes Effort ft. lbs. 
eee aly ae a _— 548 Dg et ltl asd 
15 10.0 36 577 0 10 36 577 
103 10.0 36 577 23 14 35 785 
133 13.0 35 730 50 20 33 1050 
193 14.5 33 765 80 21 32 1075 
253 15.0 33 795 110 28 32 1440 
1183 16.0 33 845 185 31 31 1530 
1200 20.0 33 1060 245 29 31 1435 
1500 21.6 33 1140 300 31 31 1610 
1620 23.2 33 1220 
TABLE NO. 3 TABLE NO. 4 
Sample (1) T=100°C. t=60 min. E,=2880 ft. lbs. Sample (1) T=200°C. t=60 min. E,=2880 ft. lbs. 
Average ; 
. Bends Bending ss f Bondine E@ 
. i . i 
een eggs ft. Ibs. Minutes — Effort ft. Ibs. 
Fae St 1S cn e_3 eeaee = oe lbs. ft. 
0 9.5 36 547 —— = 
40 28.5 34 1550 0 9.5 36 547 
70 40.5 33 2140 30 41.5 31 2050 
100 42.0 33 2220 45 57.5 28 2570 
145 44.5 32 2270 15 47.5 30 2280 
220 44.5 31 2210 115 52.5 32 2660 
280 43.5 33 2290 155 55.0 30 2640 
400 46.5 31 2310 185 52.5 29 2440 
520 50.0 30 2510 240 60.0 29 2700 
SAMPLE NO. 2 
TABLE NO. 5 TABLE NO. 6 
Sample (2) T=100°C. t=60 min. E,=2240 ft lbs. Sample (2) T=200°C. t=60 min. E,=2240 ft. lbs. 
ina 1 9 Average | E4 
ver Bending 
6 Bending | K6 : Bends 
Bend | | Effort 
Minutes — Effort | ft. Ibs a peoinaeet | | | ft. Ibs. 
SO) Rem Oe Se meee See Gas ae 
0 6.0 35 | 336 15 | 20.0 | 35 | 1120 
15 8.5 35 | 476 30 | 30.5 34 | 1660 
30 | 8.0 35 | 447 60 | 35.5 32 | 1815 
60 | 8.0 35 | 447 90 38.0 | 32 | 1945 
95 9.5 35 | 532 120 | 37.0 32 1900 
SAMPLE NO. 3 
TABLE NO. 7 TABLE NO. 8 
F Sample (3) T=200°C. t=30min. E,=2620 ft. lbs. 
Sample (3) T=100°C, ~~ t=80"min. E,,=2620 ft. lbs. 
— a a al a er 6 awe E9 
verage endin 
0 Bends Bending | “ Minutes saa Effort ft. lbs. 
Minutes Effort | ft. Ibs Crt aes Ibs. ft 3 
Sou TRS Ren ee. | 0 35.0 27 1510 
0 24.0 28 | 1075 15 53.0 27 2290 
15 41.0 27 | 1775 30 48.5 27 2100 
30 41.0 27 | 1775 60 54.0 27 2340 
45 45.0 27.5 | 1990 90 | 56.0 | 26 2330 
90 47.0 | 27.5 | 2070 120 | 56.0 | 28 2500 
Part (7) parent the fact that the recovery range, which extends from the 
Disnussion and Interpretation of of this steel from brittleness div- critical point up to the final, normal 
ee ides itself into two distinct stages. value of toughness of the sample. 
the Results First we have a rapid, constant The inaccuracy of the apparatus 


HE results of the trials per- 
formed on the low carbon 
rivet steel, sample (1), make ap- 


rate of recovery period which ex- 
tends up to a critical point; the 
steel then reaches a slow recovery 


prevents definite statement as to 
whether the rate in this range is 
constant or not; the indication is, 


SS 5 LA AOE NESE TNE AI LS ee I TRIBE 
March, 1937 


125 











7 


+ + + *¢ “ON Ydeiy 









































ese ae | 


} 











ag soaks Beat aH 






































5 


wae: 









































ist sa it i255 








Hea: 








a 


“Seynay agi = 4 


ae etiiues |. 





ude. j -MAHIID.. 


Tyo | SSE tii 



































++ 























eee Te ve Sit 


Sane rai ‘ONE uve 0 ma cate 
sent Alicea aedl 
: : i 
1 














Fb ON Yder 


9 



































,0,00% 7 & 


BeURUIW OF =a 


ci atdues 








ally ‘SAENS 





9,0ST - & 


~Ssegnupu cig - 94> 


t# erdueg 





SS 


u¥ a HAHOD 



























WIRE 


126 











SAMPLE NO 4 SAMPLE NO. | 































































































T is seen that this steel exper- 
iences considerable recovery of 
toughness even at low tempera- 
tures, and from graph No. 3 we 
see that the rate of recovery is a 
linear function of the temperature 
of baking; this function has been 
evaluated and is given on that plot. 
However, the critical energy loss 
is not a linear function of the 
temperature, but follows a log- 
arithmic law, which has been eval- 
uated on graph No. 2. The result 
of decreasing the time of pickling, 
with this steel, indicates that this 
factor has very little effect on the 
recovery, except that the initial 
value of toughness is slightly high- 
er, but is still in the rapid recovery 
range even when the pickling time 
is reduced to a minimum. 
++ + 
ROM curve (D), graph No. 5, 
it is seen that the physical state 
of the steel has little effect on the 


recovery, as both the rate and the 
critical energy loss of an annealed 
sample are only slightly lower than 
the similar values for the work 
hardened, cold drawn specimen. 
This is, however, contrary to the 
generally acknowledged fact that 
the harder the steel the slower the 
recovery. The aberration from 
this may be explained by the fact 
that we are dealing with a *% inch 
specimen which has, after coming 
from the hot rolls, suffered merely 
a 40% reduction in area in the 
cold drawing, and has thus not 
been subjected to much cold work. 
The increase in toughness by an- 
nealing is only of the order of 20%. 
Hence, the effect of cold work may 
not be apparent if such low values 
of it are being dealt with. There 
must also be taken into account 
the inaccuracy of the testing mach- 
ine, which is met with during the 
investigation of very “leathery” 
materials. Curve (D) illustrates 


| TABLE NO. 9 TABLE NO. 10 
Sample (4) T=100°C. t=80 min. E,=3560 ft. lbs. Sample (1) T=150°C. t=30 min. E,=2880 ft. lbs. 
a Average Average 
6 | nee Bending E@ ra ff ania | Bending | ; = 
z es i Effort inutes Effort t. lbs 
wee Ibs. ft. more IN saa | i 
| | saa 0 21 | 36 | 1210 
0 20 | 30 aa. 15 49 32 | 2520 
15 50 27 | 2160 | : 
; 30 46.5 32 | 2380 
60 | 66 23 2420 75 50 | 32 | 3560 
105 | 84 22 2960 108 | P= 
43 | 34 2340 
135 55.5 31 | 2770 
SAMPLE NO. 5 
TABLE NO. 12 SAMPLE NO. 6 
TABLE NO. 11 
Sample (5) T=100°C: t=60 min. E,,=2650 ft. lbs. 
sees ate EEC aan een ee Sample (6) T=100°C. t=60 min. E,=1455 ft. Ibs. 
| Average | u 
6 ae Bending | E9 Average | 
Minutes ; | Effort | ft. Ibs. g ends Bending E6 
Rae aes os | Ve eT Minutes Effort | ft. Ibs. 
0 | 11.0 | 37.0 | 652 : Ibs. ft. | 
15 | 31.0 36.5 | 1810 0 5.0 36.5 | 291 
30 | 32.0 36.5 | 1870 30 8.1 36.0 | 468 
A5 | 33.5 | 35.0 1875 60 9.6 36.0 550 
75 | 38.0 | 34.0 2060 90 10.1 36.0 | 582 
however, that the rate ULTIMATE VALUES this and the curve drawn 
probably varies in this TABLE NO. 13 may well be in error, as 
latter range. In view of iitieite valaee the points are very 
the fact that this range is | —— se a a a erratic. 
° verage | 
apparently uneconomical Sample | Heads | Bending | E,, Mesto 
and Se “- asggparieoms im- No. | ‘ — | ft. lbs HE same general prin- 
racticable exce RR Ig a ec eee ee fee i 
p fan? i | 64.0 | a0 | 3880 ciples apply to the 
very special cases, it was 2 44.0 | 32.0 | 2240 high sulphur, high man- 
deemed expedient to con- 3 63.0 | 26.0 | 2620 ganese steel, sample (2) 
fine considerations to the 4 99.0 | 22.5 | 3560 a 
agin rat 5 45.1 | 37.0 | 2650 curve (E) and (F), graph 
rapid rate or  practica 6 26.0 | 33.5 | 1455 No. 5. However, no ap- 
range. preciable recovery can 
+ + + 


be effected at low temperatures 
for this type of steel, while at a 
temperature of 200°C, the steel 
follows dehydrogenation almost 
identical with that of the rivet 


steel. 
+ + + 


O discover whether this effect 
was due to the manganese 
alone, the higher manganese rivet 
steel, sample (3), was investigated. 
The results plotted in graph No. 6 
indicate that this presumption was 
false, as the steel recovered its 
toughness appreciably at 100°C 
and the rate was very similar to 
that of the low manganese steel, 
sample (1). Hence we are led to 
assume that the poor recovery of 
sample (2) at low temperatures 
was due either to the high sulphur 
alone, or to the combination of the 
high sulphur and the high mangan- 
ese content. 
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T first sight the results obtain- 

ed for the medium carbon steel, 
sample (5), seem to disagree with 
the general principle that the high- 
er the carbon content of the steel 
the less the recovery of toughness 
it will experience on baking. We 
are, nevertheless, neglecting in our 
comparison the fact that curve 
(B), graph No. 4, deals with a 
sample of ;*; inch diameter, while all 
the previous samples were of 
¥~ inch diameter. Hence the ef- 
fective thickness through which 
the hydrogen must diffuse is less 
and the rate of diffusion is nec- 
essarily higher. Thus we have 


“ditaee! #igr es |e. 


two opposing factors influencing 
the recovery; the smaller diameter 
tending to increase the recovery 
and the higher carbon content 
tending to decrease the recovery. 
In this case it may be assumed 
that these two factors balanced and 
the critical energy loss remained 
substantially the same as for low 
carbon steels. 


+ + + 


HE retarding effect of carbon 
on the recovery of steels is 
verified by the results obtained for 
the drill rod, sample (6). Here, 
although we are dealing with the 
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same size of specimen as in sample 
(5), the critical energy loss is in- 
creased greatly. Thus, one may 
assume that the retardation of re- 
covery was due to the higher car- 
bon content alone, although in- 
sufficient data regarding the chem- 
ical composition of this steel, 
leaves this latter conclusion open 
to criticism. 

+ + + 

Part (8) 

Conclusions 


ROM the preceding results, it 

may be concluded that steels 
experiencing recovery of tough- 
ness, after an induced acid em- 
brittlement, do so in the following 
manner : 


(1) In the first place there is a rapid 
constant rate of recovery, which 
extends up to a critical or com- 
mercially feasible point. 


The above is followed by a very 
slow rate of recovery range, which 
is relatively uneconomical, ex- 
cept in special cases where the 
quality of the product desired ne- 
cessitates complete dehydrogen- 
ation. 


(2) 


For a given steel the rate of re- 

covery, in the commercial range, 

is a linear function of the temp- 

erature, and may be expressed 

thus: 

dE 

—— = k =a (T — b) ft Ibs/hr. 
dé 

where a and b are constants. 


(3) 


The critical energy loss, for a given 
steel, may be expressed as: 

log E, = c — gT 
where ¢ and g are constants. 


(4) 


Generally, low carbon steels can 
be effectively or at least suffic- 
iently recovered from embrittle- 
ment for ordinary purposes by 
baking at 100°C; there are, how- 
ever, exceptions to this rule. 


(5) 


Varying the manganese content 
in low carbon steels has no per- 
ceptible effect on the recovery. 


High sulphur, high manganese 
contents in a low carbon steel 
make 100°C baking commercially 
uneconomical. At 200°C, how- 
ever, these steels may be efficient- 
ly baked. 


Small amounts of cold work have 
very little effect on the recovery 
of toughness of a steel. 


It has been confirmed that the 
higher the carbon content of a 
steel the less the recovery on 
baking. 


The indication is that the rate of 
recovery of steel from acid brittle- 
ness varies with the diameter to 
a great extent. 

(Please turn to page 160) 


(6) 


(7) 


(8) 


(9) 
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Industrial Trends Influence Changes In Three 
Magnet Wire Standards 


By M. A. Kent; 


Director of Manufacturing, General Cable Corp., 
Chairman Technical Committee on Magnet Wire, Sectional Committee 
on Specifications for Insulated Wires and Cables. 





AGNET wire to the layman is 
just one of many types of con- 
ductors of electricity used in our 
modern world today. All insulated 
wire uséd in winding magnetic coils 
whether they be separate coils or 
parts of generators or motors is 
known as magnet wire. To the 
engineer it is copper wire electrical- 
ly insulated with enamel, silk, cot- 
ton, or paper, or a combination of 
these, and manufactured to very 
close physical dimensions. To the 
designing engineer of electric gen- 
erators, motors. transformers, and 
instruments, it is the heart of all 
electrical equipment. 
44 4+ 
AGNET wire is as necessary 
and important to this Elec- 
tric Age in which we live as oxygen 
is to life. It has worn this crown 
of importance since Michael Fara- 
day discovered in 1821, and later 
perfected, the transformation of 
magnetic (electrical) energy into 
physical energy, Faraday tore into 
strips his wife’s silk dress, wrap- 
ping the silk strips around the 
crude copper wire to provide the in- 
sulated wire (magnet wire) he 


needed. 
+ + + 
NSULATED wire now used in 
magnet windings of various 


kinds resembles the Faraday wire 
in fundamentals only. Thousands of 
different conditions of manufac- 
ture of electrical equipment, opera- 
tion, and cost of this equipment 
must be met today. To accomplish 
this, magnet wires of a variety of 
sizes and combinations are avail- 
able, ranging from enameled wire 
the diameter of a hair, to paper or 
cotton-insulated wire one-half inch 





Printed by permission of the American Standards 
Association and “Industrial Standardization.” 


The revisions just approved by the 
American Standards Association in 
the standard specifications for mag- 
net wire should make these three 
specifications more acceptable than 
ever hefore to manufacturers and 
purchasers of insulated wire, says M. 
A. Kent, General Cable Corporation, 
in this article. Mr. Kent is chairman 
of the Technical Committee on Mag- 
net Wire of the ASA Sectional Com- 
mittee on Specifications for Insulated 
Wires and Cables. The insulation re- 
quirements of these specifications 
codify the best experience in use and 
manufacture of insulated wire, Mr. 
Kent states, but the committee hopes 
that wide use of the specifications 
will bring in suggestions for new 
changes as experience indicates 
better practicean + + + + 


in diameter. The space available 


for the windings, temperatures at 
which the apparatus will operate, 
atmospheric conditions, operating 
voltage, are all important factors 
type 


in determining the and 





MOSS A. KENT 


Director of Manufacturing of General Cable Corp- 

oration. Chairman, Technical Committee on 

Magnet Wire Sectional Committee on Specifica- 

tions for Insulated Wires and Cables. Director of 
the Wire Association. 


amount of insulation used. An 
enamel coating gives high insul- 
ating values, together with rela- 
tively thin walls. A wrapping of 
silk insulation gives lower insul- 
ating values than enamel but af- 
fords reasonably thin walls. <A 
wrapping of cotton gives approxi- 
mately the same insulating values 
as silk but requires more space than 
either silk or enamel. Paper offers 
fair insulating qualities but neces- 
sitates considerably thicker insul- 
ating walls. 
4 + + 
LTHOUGH these many vari- 
ations are required to meet all 
conditions, most kinds of magnet 
wire fall into three general types— 
enameled, cotton and silk-insulated. 
Material specifications have, there- 
fore, been formulated and are be- 
ing used for these three types. 
+ + + 
HE first general industry speci- 
fications covering these three 
types of wires were drafted by a 
committee of the American Society 
for Testing Materials during the 
middle twenties and were adopted 
in December, 1927, as the industry 
standards by the American Insti- 
tute of Electrical Engineers. In 
1928 they were approved as stand- 
ards by the American Standards 
Association. 
+ + + 
New Requirements 


EALIZING that the art of 

manufacturing magnet wires 
had progressed, and that mass pro- 
duction of motors and generators 
had introduced additional require- 
ments in magnet wires, the Magnet 
Wire Committee for the ASA Sec- 
tional Committee on Insulated 
Wires and Cables (C8) recently 
recommended revisions and addi- 
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tions to these three specifications, 
The revised specifications have 
been approved by the ASA and are 
published as: 
Specification for Cotton Covered Round 
Copper Magnet Wire—C8.5-1936 
Specification for Silk Covered Round 
Copper Magnet Wire—C8.6-1936 
Specification for Enameled Round Cop- 


per Magnet Wire—C8.7-1936 
+ + + 


T is recognized that no specifica- 
tion can be the last and final 
word on any product and this is 
particularly true with magnet 
wires. New insulating materials 
are being developed, changed tech- 
nique in coil manufacturing is in- 
troducing new problems, and mass 
production is altering relative costs, 
all of which go to make for greater 
variety in magnet wires and more 
exacting requirements and greater 
uniformity. However, these latest 
specifications should cover at least 
75 per cent of the requirements of 
manufacturers of electrical equip- 
ment. They should guide the manu- 
facturer and user of magnet wires 
to a common understanding of the 
other’s requirements and _ limita- 
tions; and should guarantee, when 
used as manufacturing and pur- 
chasing specifications, a uniformly 
satisfactory product not only from 
the standpoint of physical char- 
acteristics but also from the stand- 
point of usability and satisfactory 


service in operation. 
+ + + 
Watches Trend 

HE Magnet Wire Committee 

aims to observe closely the 
trend and developments in industry 
which may make advisable further 
revision of these specifications and 
the drafting of new specifications 
for magnet wires of types other 
than those covered in these three. 
This committee urges the use of 
these specifications wherever pos- 
sible by manufacturers and pur- 
chasers of magnet wire in all fields. 
If these specifications do not cover 
the special requirements of indi- 
vidual users of magnet wire, it is 
suggested that they be amplified 
by the addition of paragraphs cov- 
ering the individual purchaser’s 
requirements. In this way the 
specifications will be more gener- 
ally used by the industry with 
greater benefit to both manufac- 
turer and purchaser. 


N order that the committee may 

build up its file for use in future 
revisions, constructive criticism 
and suggestions on any of these 
three specifications will be greatly 
appreciated. 

+ + + 

N the specifications for Cotton 

Covered Round Magnet Wire 
(C8.5-1936) the principal changes, 
other than re-arrangement and 
editorial alterations, consist of a re- 
grouping of sizes between No. 22 
and No. 35 AWG. Heretofore these 
were grouped together, whereas in 
this revised specification they are 
broken into two groups, sizes No. 
22 to 24 AWG in one group and 
sizes No. 25 to No. 35 AWG in the 


~ other group. There has been added 


a paragraph on hardness of insul- 
ated copper wire after the removal 
of the insulation. The hardness is 
controlled by elongation limita- 
tions. It is recognized that elonga- 
tion does give a fair indication of 
the true hardness of the wire but 
that it does not indicate the rela- 
tive windability; that is, “springi- 
ness” or resistance to bending, 
which it is hoped will be accom- 
plished by some sort of a “springi- 
ness”’ test. 


The heart of all electrical equipment—insulated copper wire. 





EVERAL of the manufacturers 
and users of magnet wire are 
cooperating with us by carrying on 
experiments on test equipment de- 
signed to give a true indication of 
windability of magnet wire. It will 
take another year or two to develop 
adequate, reliable information 
which will enable the writing of a 
specification covering this factor. 
It was the long time required to 
secure reliable information that 
forced the use of the elongation 
test in these present specifications, 
The committee recognized that the 
elongation test did not give all that 
was desirable but felt that it was 
the best and most reliable test 
available at the present time. 
+ + + 
N the specification for Silk Cov- 
ered Round Copper Magnet 
Wire (C8.6-1036), changes simi- 
lar to those just discussed have 
been made. In addition to these 
the minimum permissible addi- 
tion to the diameter of the bare 
wire by the insulation has been 
decreased from 75 per cent to 60 
per cent of the measured maxi- 
mum. This was done because of 
the unavoidable variation in the 
diameter of natural silks available 
for the insulation of these wires. 


Enamel, silk, 


cotton, or paper, or a combination of these materials, are used to insulate the 


wire. 
in the standards essential. + 


New developments in manufacture of this “magnet wire’ make changes 
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Practically, this change means lit- 
tle to the user. Under the old re- 
quirement it was sometimes im- 
possible in manufacture to adhere 
strictly to the specifications even 
with the use of the best quality 
commercial silk. 
+ + + 


Most Changes for Enameled 
Wire 
HE greatest number of changes 
have been made in the specifi- 
cation for Standard Enameled 
Round Copper Magnet Wire 
(C8.7-1936). A general = re- 
arrangement of the specification 
has been made, but probably the 
most important change has been 
the rar better graduation of insul- 
ation thickness requirements than 
was found in the old specification. 
Each American Wire gauge size 
covered by the specification is list- 
ed and its minimum and maximum 
addition of enamel coating given 
in Table I. 
+ + + 
O bring the paragraph covering 
flexibility of enamel more in 


line with the present commercial 
practice, the diameter of the man- 
drels, around which the enameled 
wire must successfully bend, have 
been reduced approximately 25 per 
cent from the previous require- 
ments, 
+ + + 


E-GROUPING and other slight 
changes in the requirements 
covering softening of the enamel 
upon heating have been made. The 
electrical test requirements have 
been increased and a general re- 
grouping of the sizes gives a much 
more uniform electrical test in 
terms of volts per mil of insulation 
thickness. There has been added 
an additional electrical test called 
“twist test” which specifies defin- 
ite voltage breakdown between two 
insulated twisted wires. This test 
was put in because similar tests are 
used quite generally by certain 
groups of purchasers. 


+ + + 
HERE was added a continuity 


test to control the uniformity 
and continuity of the enamel coat- 


ing. To this specification has also 
been added the hardness test ex- 
plained previously. 

+ + + 


ITH these changes the three 

specifications should be more 
acceptable to a larger group of 
manufacturers and purchasers of 
magnet wires than were the previ- 
ous specifications. 


+ + + 


UR committee hopes informa- 

tion secured from the use of 
these specifications by both pur- 
chasers and manufacturers of mag- 
net wire will enable it, in the next 
year or two, to again revise the 
specifications so that they will be 
still more acceptable and generally 
usable to the industry. 


ae 


Experts on the Technical Committee who were 
responsible for preparing the revised specifications 
on magnet wire are: 

M. A. Kent, General Cable Corporation, Chairman 

F. W. Andrew, Consulting Engineer 

E. W. Clark, General Electric Company 

R. H. Dagleish, Capitol Traction Company 

E. H. Hammond, American Electrical Works 

Dean Harvey, Westinghouse Electric & Manu- 
facturing Company 

T. M. Hunter, American Transformer Company 

F. B. Hynes, Crocker-Wheeler Elec. Mfg. Company 

T. S. Johnson, Anaconda Wire & Cable Company 

Kenneth MacKay, Acme Wire Company 





The Performance of Unionism In Heavy Industry 


OLLECTIVE bargaining in im- 

portant heavy industries fail- 
ed to increase either employment 
opportunity or labor purchasing 
power during the prosperous period 
ending in 1929, point out the two 
prominent business economists, 
Allen W. Rucker and N. W. Pick- 
ering, in their latest study of em- 
ployment and wage conditions in 
industry. “In the rising period of 
prosperity ending in 1929, none 
of the six union industries studied 
increased purchasing power more 
than 2.5% over 1923, as compared 
with 11.8% average increase in all 
manufacturing. In that same 
period, these six union industries 
accounted for a total loss of em- 
ployment opportunity which reach- 
ed the impressive figure of 637,- 
696 fewer jobs than in 1923.” 

+ + +: 

HE study includes Anthracite 

and Bituminous Coal Mining, 
Glass Manufacturing, Railway Re- 
pair Shops, Railway Transporta- 


tion and Ship-building. The data, 
covering both the prosperity era 
1923-1929 and the depression era 
1929-1933, have been released in 
booklet form by Farrel-Birming- 
ham Company, Inc., Ansonia, Conn. 
and Buffalo, N. Y. 
+ + + 
“—r-OTAL employment opportun- 
ity,” say the authors, “was 
markedly less at the end of the 
period of rising prosperity than it 
was at the beginning in 1923, the 
total shrinkage of jobs reaching 
637,696 by 1929 in these six in- 
dustries alone. Purchasing power 
increases were nominal in three 
instances and showed serious de- 
clines in three instances, notably 
Anthracite and Bituminous Coal 
Mining and Railway Repair Shops, 
all strongly unionized. 
+ + + 
“1N the depression period, none 
of the industries studied main- 
tained employment opportunity as 
well as the average in all manufac- 


turing, and only two sustained 
labor’s aggregate purchasing pow- 
er better than the general manu- 
facturing average. The heaviest 
declines in purchasing power oc- 
curred in Anthracite and Bitumin- 
ous Coal Mining, the indices of 
which dropped respectively to 
48.9% and 33.9% of the 1923 
level, 


+ + + 


“—r="HE performance of unionism 

in these heavy industries 
when viewed in the combined 
light of total employment oppor- 
tunity and total purchasing power 
generated in boom and depression 
periods, compels the conclusion 
that the end results do not confirm 
the claims made for unionization. 
There is, instead, ample ground for 
labor as a whole to thoroughly dis- 
trust unionism and the entire 
theory of wage and hour regulation 
borrowed from feudal European 
philosophy.” 
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@ If you cannot say as much for the spring 
wire you are now using, it will pay you to 
investigate Republic Spring Wire—the spring 
wire that has established a reputation among 
manufacturers for uniformity of analysis, . 
gauge, temper and strength—uniformity of __ 
coiling and knotting qualities—and uniformity 
of finished product. Write for information. is 
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The Effect of Longitudinal Scratches Upon The 
Endurance Limit in Torsion of Spring Wire 


PART | 
By F. P. Zimmerli 


Chief Engineer, Barnes-Gibson-Raymond, Inc., Detroit, Mich. 














The following abstract includes 


only the bibliography referred 
to in the abstract and docs ti <= 


Introduction include the work of other in- | ONGITUDINAL scratches may 
vestigators. This digest will be 
HIS report covers an investiga- _- * appear on the wire as it comes 


tion which has been carried out from the wire mill or may be pro- 
to ascertain the effects of longitud-  qyyyyuees duced during the operation of coil- 





published in two parts. 



























































































































































inal scratches upon the endurance ing. It is also possible for inci- 
limit in torsion of steel eww > | | | dental scratches to appear 
wire used in the production J—4 4-4 -- as a result of careless 
of helical springs. Al- | | pe ee ee mall handling and other causes. 
though the investigation § ee. coe The question is always in 
cannot be considered to ~“ f mind, what is the effect of 
have been completed, this g ro Th depth and contour of the 
serves as a final report Sg0w ++ scratch upon working 
since it has become neces- ” | | stresses in the springs. In 
sary to discontinue the & | TENSILE STRESS -STRAIN CURVE other words, is there any 
work. There was in the °% for 0/69" Stee! Wire used ~| limiting size or shape of 
rigin mplete report a 4 tn Fatigue Tests — scratch which may be con- 
wee f th 3 rk f ther & | Llaste Limit /69 000psi | sidered relatively harmless 
esis nia gala eens Pose S Ultimate Strength 204500 psi. | * : 
investigators, descriptions rr | Rockwell -C- 42.5 as far as the performance 
of the material and appara- !"” — | Anolysis of helical springs is con- 
tus used, a statement of 3 ee Ae 3 cerned. 
the results obtained anda & — P ~ 0034" RES 
discussion of the possible ® | 5 ~ 0039" O inspection method 
application of the results. has been developed, as 
far as could be ascertained, 
Abstract of a report by the Re- at which enables the spring 
search Department of the As- manufacturers to predict 
sociated Spring Manufacturers | with any certainty the 
compiled under the direction of | effect of a given scratch 
the author. It is also desjred to eee 
acknowledge the cooperative [ upon the fatigue proper- 
service rendered by the Barnes- ties of the wire. It was the 
Gibson-Raymond laboratories in v4) aim of this investigation to 
connection with the necessary O Q/ Q2 a3 first develop a method for 
laboratory work done to tabu- Spain - INCHES PEP @ INCKTS f th 
late the results secured. Fig. 1. + o + + + + accurately measuring the 
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J. W. ROCKEFELLER, JR. 
Consulting Engineer 
Editor 
Springs and Wire Products 
Department. 


Graduated from Massachusetts Institute of Tech- 
nology 1921. 1921-1928, John Chatillon and Sons, 
New York, N. Y., from which resigned as Works 
Manager to enter consulting field. Has been en- 
gaged in installation of spring plants and design 
and production of wire springs for firms in spring, 
spring balance, and automotive fields. Charts for 
calculation of helical springs, translated into 
Kilo-Cm basis and adopted by Italian Engineering 
Standards Committee, 1926. Secretary of Spring 
Research Committee of American Society of 
Mechanical Engineers for five years and during 
that time representative of American Society for 
Steel Treating on that committee. 
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ITH this issue, WIRE & WIRE PRODUCTS 

inaugurates a new department, which it is 
hoped will make the publication of greater interest 
to the producers and users of both Wire and Wire 
Products. This Department, which will be known as 
the Springs and Wire Products section, will be a 
permanent feature and through it, WIRE & WIRE 
PRODUCTS will make an earnest effort to keep 
those readers, whose interests are in this field, in 
touch with the latest news and technical develop- 
ments. 


T oogy the editorial and engineering direction 
of J. W. Rockefeller, Jr., well known con- 
sulting engineer on spring problems, during the 
coming year, we expect to include original articles 
on the subject of Springs and Wire Products, to- 
gether with news of the activities of Engineering 
Committees, both here and abroad, which promote 
research in this field, a bibliography of current 
Spring and Wire Products literature and trade news 
of general interest to those in any way connected 
with the industry. 


UDGING from expressions of opinion that we 

have received from time to time, there appears 

to exist in the publication field, a place for such 
a department as we hope to create. We have 
been assured of the cooperation of a number of 
firms and individuals whose chief interests lie in 
the field which we shall attempt to cover. We 
shall make every endeavor to enlist the aid of ad- 
ditional individuals and firms of this type, with 
the ultimate aim of making this department a clear- 
ing house for spring and wire product news and 
information. 


+ + + 


UGGESTIONS for making this department of 

the greatest use to those it is desiqned to serve 
will always be welcome, and the general editorial 
content will at all times be subject to modification 
which will make it more nearly conform to their 
needs and desires. 
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depth and contour of scratches, 
and secondly, to determine the 
effects of scratches, with vary- 
ing depths and contours upon 
the endurance limit in torsion of a 
typical spring wire. The ultimate 
result of such an _ investigation 
would be expected to provide the 
spring manufacturer with informa- 
tion by which he might be able to 
predict the performance of helical 
springs with various types of 


scratches upon their surface. 
+ + + 


Description of Steel Investigated 

HE steel used in this investiga- 

tion was a high grade acid 
open-hearth valve spring wire. 
The chemical and physical prop- 
erties of this wire are given in 
Figures 1, 2, and 3. It is a temper- 
ed wire produced in the United 
States and was not specially man- 
ufactured, since it was taken from 
stock in a spring plant. Micro- 
scopical examination showed the 


non-metallic inclusions. The dia- 
meter of the wire was approxi- 
mately 0.169 inch. Torsion tests 
were made on this material turned 
down to 0.110 inch which was the 
diameter of the reduced part of 
the torsional fatigue test speci- 
men. It will be noted from Fig- 
ure 3 that there is no ap- (j 
preciable difference in the 
static torsional properties at § 
this diameter and at the full 
diameter of the wire. 

+ + + 
Procedure 
Preparation of Test 

Specimens ¥ 

PECIMENS for torsional 

fatigue tests were pre- A 
pared from the wire describ- 
ed. A drawing of one of 
these test specimens is 
shown in Figure 5. The re- 
duced section is 0.110 inch 
diameter for a length of 














ground to a square cross section 
approximately 0.134 inch on a side. 
+ + + 

LL test specimens were pol- 

ished in a lathe with strips of 
emery paper. The grades of em- 
ery paper used were 0, 00, and 000. 
Finer paper was not used, since 
the work of H. F. Moore (21) 
shows no appreciable gain in en- 
durance limit with more highly 
polished test specimens. 


+ + + 
HE diameter of the test speci- 
mens was then carefully 
measured with pointed micro- 


meters to within 0.0005 inch. This 
diameter, which was used for cal- 
culating stresses, was the diameter 
at the smallest part of the reduc- 
ed section of the test specimen. If 
the specimen was slightly out-of- 
round, the smallest diameter was 
also used. 
+ + + 
HE next operation was that of 
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duced section of the test specimen. 
A blue dye was first applied to 
this part of the specimen in order 
to make it easier to locate the point 
at which the tool started to make a 
scratch. The specimen was then 
clamped on the stage of the device 
for producing scratches. In the 
case of high speed steel or Stellite 
tools the edge of the tool was honed 
as sharp as possible before start- 
ing to make the scratch. The tool 
was then inserted in the tool holder 
and the scratch made by moving 
the stage and specimen back and 
forth under the point of the tool. 
In making all scratches a cut of 
0.00025:inch was used. After every 
four cuts or every 0.001 inch the 
tool was allowed to ride along the 


entire length of the reduced sec- ~ 


tion. This was done to prevent the 
scratch from ending too abruptly. 
If this was not done, the specimen 
would usually fail at the end of 
the scratch rather than at the 
middle of it. In all cases the length 
of the scratch proper was approx- 
imately 0.125 inch. After the 
scratch was completed the test 
specimen was removed from the 
stage and the blue dye was taken 
off with a cloth saturated with 
alcohol. The test specimens were 
then ready for the fatigue tests. 
+ + + 


EFORE a test could be made 

upon a specimen the angle of 
twist for the specimen had to be 
determined. This angle, of course, 
was determined by the stress which 
was to be produced in the test speci- 
men. These endurance tests were 
all made with stress cycles of zero 
stress to a maximum stress, since 
it was believed that this cycle 
would more closely approach the 
service conditions present in a 
helical spring than would an alter- 
nating stress cycle. It was nec- 
essary then to stress a test speci- 
men to the desired stress and meas- 
ure the angle of twist required to 
produce this stress. If the fatigue 
machine was then set to this angle 
of twist, the desired stress in the 
test specimen would be reached 
when the machine was in opera- 
tion. The first operation, therefore, 
was to determine the angle of 
twist which would give the desired 
stress in the test specimen. 


HE test specimen was inserted 

in the fatigue machine and 
clamped in the grips. It was then 
necessary to calculate the twist- 
ing moment required to produce 
the stress desired in the test speci- 
men. The stress present in a 
cylindrical rod under a twisting 
moment is given by the formula: 

16PR 


xd 


where 

S = stress in the outer fiber in pounds 

per square inch. 

PR = twisting moment in inch-pounds. 
or 

P = load in pounds. 

R. = length of lever arm in inches. 

d = diameter of the rod in inches. 


+ + + 

HE twisting moment required 

to produce any given stress in 
the test specimen could be calcu- 
lated, since the diameter of the 
specimen was known. When the 
angle of twist corresponding to a 
given stress was determined in the 
fatigue machine, the twisting 
moment was produced by weights 
acting on the cable and pulley at- 
tached to the shaft of the fixed 
jaw. If the radius of the pulley 
and the thickness of the cable are 
known, it is possible to calculate 
the lever arm through which the 
weights act. This is, of course, 
equal to the radius of the pulley 
plus one-half the thickness of the 
cable. After the length of the 
lever arm has been determined the 
load required on the cable to pro- 
duce the twisting moment desired 
can be calculated. The weight of 
the cable was found to be so small 
that it could be disregarded. It 
was possible, therefore, to place a 
definite weight upon the cable and 
produce the stress desired in the 
test specimen. The next operation 
was the measurement of the angle 
of twist corresponding to the stress 
range through which the specimen 


was to be tested. 
+ + + 


HE angle of twist was measur- 

ed by a system consisting of a 
mirror mounted on the fixed jaw 
shaft of the fatigue machine and 
a telescope and scale located a few 
feet from the mirror. The mirror 
was mounted on the shaft in such 
a manner that it rotated with the 
shaft about its axis. Thus the 
rotation of the fixed jaw and shaft 





caused by a dead load on the cable 
produced a corresponding and 
equal rotation of the mirror. The 
scale, as mentioned above, was 
mounted on the telescope. It was 
then possible to focus the telescope 
on the scale as reflected from the 
mirror. Since there were cross 
hairs in the telescope, it was poss- 
ible to obtain a reading on the 
scale for any given position of the 
mirror. This held true, of course, 
for any position of the mirror 
within the limits set up by the 
length of the scale. The scale was 
34.5 em. long and was placed at a 
distance of 69 inches from the 
mirror. This arrangement gives 
the same results as a pointer 69 
inches long attached to the fixed 
jaw shaft. It was possible to meas- 
ure the angle of twist correspond- 
ing to a given stress very accurate- 
ly in this manner. A load was ap- 
plied to the cable and pulley to pro- 
duce the stress desired in the test 
specimen. A reading of the tel- 
escope was then taken. The load 
was removed and a second reading 
taken. The first reading minus 
the second reading gives a value 
in centimeters which is a measure 
of the angle of twist. It was not 
essential that the value be expres- 
sed in terms of radians or degrees, 
since the angle of twist to which 
the fatigue machine is set may also 
be measured on the scale in terms 
of centimeters. On the average 
fatigue test specimen the accuracy 
of this method for measuring 
angles of twist is about +0.3 per 
cent. The smallest angle that can 
be measured in this manner with 
the equipment used as described 
is approximately 0.016 degree or 


.96 minute. 
+ + + 


HE twist of the fatigue mach- 

ine was set at the value of 
the angle of twist which had been 
determined by static loads. The 
loads were measured on Chatillon 
scales which were accurate to about 
+.15 ounces or approximately 
+0.1 per cent. The two dead center 
positions of the crank of the fat- 
igue machine were found by using 
an indicator on the movable jaw. 
The angle through which this jaw 
turns while the crank moves from 
one dead center to the other is the 
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angle of twist for the fatigue 
machine and must equal the 
angle of twist experimentally de- 
termined for the test specimen. 
The angle of twist of the machine 
was generally varied by changing 
the position of the small end of the 
connecting rod on the slotted rod. 
When such procedure did not give 
a sufficient range of adjustment 
the relative position of the two 
eccentrics was changed. By means 
of these adjustments it was pos- 
sible to vary the angle of twist 
from zero to the maximum pro- 
vided for by the design of the 
fatigue machine. 

+ + + 
RELIMINARY tests showed 
that the fatigue test specimens 

invariably suffered a permanent 
angular deformation or set shortly 
after the fatigue tests were start- 
ed. The same phenomenon was 
observed by Swan, Sutton, and 
Douglas (34). The amount of set 
was measured as follows: The 
crank of the fatigue machine was 
set at the position where no stress 
should be present in the test speci- 
men. This position was at one 
of the dead centers of the crank, 
since the fatigue tests were made 
with a stress range of zero stress 
to a maximum stress. The posi- 
tion of the fixed jaw was then 
read by means of the mirror, tele- 
scope, and scale. The jaw was next 
unclamped, which allowed it to 
come to a position where no stress 
was present in the test specimen, 
and a second reading taken. The 
difference between the two read- 
ings represented the amount of 
permanent angular deformation 
of the test specimen. . This be- 
havior of the test specimen chang- 
ed the stress cycle of the fatigue 
test, since it changed the stress 
range from one of zero to a maxi- 
mum stress to one which started 
with a fairly small negative stress, 
and passed through a zero stress 
position to a higher positive stress. 
For example,.if the original stress 
range was zero to 100,000 pounds 
per square inch, after the test 
specimen had undergone a perman- 
ent deformation the stress range 
might have changed by such be- 
havoir to —15,000 to + 85,000 
pounds per square inch. 


N order to allow for the twist 
taken by the test specimen an 
initial twist, which produced an 
initial positive stress, was applied 
to it before the fatigue test was 
started. This twist amounted to 
5 to 25 per cent the angle of twist 
determined by static loads, and 
varied according to the _ stress 
ranges used in the fatigue test. 
Thus for high stress ranges the 
initial twist was about 25 per cent 
the angle of twist, while for the 
lower stress ranges it was some- 
times as little as 5 per cent. The 
initial twist was applied by dead 
loads and was measured in the same 
manner as the angle of twist cor- 
responding to the stress range. 
The fatigue machines were ready 
to start after the application of 
the initial twist. The stress range 
was changed by the procedure de- 
scribed as follows: 
of the test, the stress range was 
-++ 15,000 to + 115,000 pounds per 
square inch, after the test speci- 
men had been angularly deformed, 
the stress range would be approxi- 
mately 0 to 100,000 pounds per 
square inch. Preliminary work 
showed that the amount of per- 
manent twist or deformation pres- 
ent in the test specimen was direct- 
ly proportional to the stress range 
of the test. It also indicated that 
such permanent twist occurred 
during the first few hours of the 
test. After this period the stress 
cycle would remain constant, pro- 
vided that allowance was made for 
the permanent twist in the early 
stages of the test. 
+ + + 
Been fatigue machines were, 
therefore, started and allowed 
to run for several hours after the 
initial twist had been applied to the 
test specimen. The machines were 


then stopped and the cranks set at 


the zero stress positions by means 
of the indicator previously de- 
scribed. Readings of the position 
of the fixed jaw both before and 
after the clamp was loosened were 
obtained with the mirror and tele- 
scope. If the difference between 
the first and second readings was 
negative, the test specimen had 
deformed more than had been an- 
ticipated. In this case an addi- 
tional twist was applied to the test 


If at the start 


specimen. If the difference be- 
tween the two readings was posi- 
tive, the deformation of the test 
specimen was not as great as had 
been expected. If the two readings 
were identical, the deformation 
had been estimated correctly. In 
the last two cases there was no 
need to apply additional twist to 
the test specimen, and the fixed 
jaw was therefore clamped at the 
zero stress position. This pro- 
cedure was repeated until no fur- 
ther deformation in the test speci- 
mens was noticed. In no case did 
it have to be repeated more than 
twice, unless as a precaution to 
make sure that the stress cycle 
had not changed. As mentioned 
previously, after the first few 
hours of the test the stress cycle 
did not change appreciably. This 
was found to be true by repeating 
the above procedure at the com- 
pletion of the test in cases where 
the test specimen did not fail. 


+ + + 


HREE specimens were tested 

at each stress for every type 
of scratch. The failure of two out 
of three specimens determined that 
the stress was above the endur- 
ance limit of the specimen. If two 
of the three specimens did not fail, 
it was concluded that the maxi- 
mum stress was below the endur- 


ance limit. 
+ + + 


Measurement of Scratches 


HE tools used for making 

scratches were made either of 
high speed steel, Stellite or 
diamond. The angles of the high 
speed tools were 15, 30, and 45°. 
The Stellite tool had an angle of 30° 
as did the diamond tool. Although 
these tools were made with defin- 
ite included angles as stated, this 
gave no indication as to what the 
shape of the scratches made by 
the tools would be, since every 
time a scratch was made a certain 
amount of the point would be worn 
away and the resulting shape 
might be much different than it 
was before the scratch was made. 
For the same reason no accurate 
idea could be formed of the depth 
of the scratch even though the tool 
was fed a definite distance in 
toward the test specimen. For this 
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reason it seemed essential to de- 
vise a method for determining ac- 
curately the shape and depth of 
scratches formed by the various 
tools. 
+ + + 

HE first method tried was that 

of Thomas (9) in which im- 
pressions were made by means of 
gelatine casts. Difficulty was en- 
countered, however, in making 
casts and removing them from the 
small test specimens. Subsequent 
work by Kiesewetter (12) also 
showed that other substances are 
more satisfactory than gelatine 
for making impressions of very 
fine scratches. 
> + +> 


HE “wigglecator” as developed 

by Firestone, Durbin, and 
Abbott (13) was then used in an 
attempt to measure the scratches. 
Sewing needle points were used as 
tracer points. The results ob- 
tained were not satisfactory for 
several reasons. The tracer point 
had a tendency to become caught 
in the scratch and also did not 
enter the scratch smoothly. For 
these reasons it was impossible to 
determine the shape of the scratch 
with this apparatus. In some in- 
stances it was possible to measure 
the depth of the scratch with the 
wigglecator. For rather wide and 
shallow scratches depth measure- 
ments were quite satisfactory. On 
sharper scratches, the tracer point 
was not fine enough to fall to the 
bottom of the scratch. Thus depth 
measurements on such scratches 
gave low values when made by the 
wigglecator. For these reasons 
the use of this apparatus was dis- 
continued. 

+ + + 

HE method finally used to 

measure the shape and depth 
of scratches was similar to the 
one used by Sawyer (10) in deter- 
mining the roughness of ground 
or machined surfaces. The pro- 
cedure was as follows. 

+ + + 


HE test specimen was cut in 

two about 0.06 inch from the 
point at which it was desired to 
examine the scratch. The piece 
of the test specimen thus made 
was heavily plated with copper. 
The thickness of the copper plate 


was not less than 0.02 inch. The 
piece was then mounted vertically 
in a steel ring with Wood’s metal 
in such a manner that, when 
ground and polished, a cross-sec- 
tion of the test specimen and 
scratch would be obtained. About 
0.06 inch was then ground off of 
the test specimen and ring. This 
brought the point at which the 
scratch was to be examined very 
near the ground surface. The 
piece was then taken down suc- 
cessively on No. 1 emery paper, 0 
emery paper and graphite, 00 
emery paper and graphite, and 000 
emery paper and graphite. It was 
then polished with coarse rouge 
on billiard cloth using water as a 
lubricant and was finally finished 


- with fine jewelers’ rouge on bil- 


liard cloth lubricated with water. 
The highly polished specimen 
could then be examined with a 
microscope. Very accurate pro- 
files of the scratches could be 
made in this manner. Photomi- 
crographs were made on five by 
seven inch plates of _ these 
scratches. The magnification used 
depended upon the size of the 
scratch. By means of these photo- 
micrographs very accurate depth 
measurements could also be made. 
This same procedure was used to 
examine the scratches found on 
commercial spring wire. 


+ + + 


Summary 


To results of this investigation may 

be briefly summarized as follows: 

1. Scratches may be measured accurate- 
ly by plating the wire heavily with 
copper, polishing a cross section, and 
examining the scratch with a micro- 
scope. 

2. Scratches on polished torsional fat- 
igue test specimens lower the en- 
durance limit of the material. 

3. The decrease in endurance limit 
caused by a scratch on the test speci- 
men varies directly with the depth of 
the scratch and inversely with the 
radius of curvature at the bottom of 
the scratch. 

4. The decrease in endurance limit due 
to a scratch on the test specimen is 
much less than would be predicated 
by calculating the stress cencentra- 
tion at the bottom of the scratch. 

5. The endurance limit of wire deter- 
mined by fatigue tests on _ helical 
springs is only 60 to 65 per cent the 
endurance limit of the same wire in 
the form of polished torsional fat- 
igue specimens. It is doubtful whether 
this difference is entirely due to the 
presence of surface scratches. 
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PART Il 


Part Il will be published in the April, 
1937 issue of WIRE AND WIRE 
PRODUCTS. This wil! contain a dis- 
cussion of the results together with 
microphotographs of the various tests 
made. 











Bonderizing Now Applied to 
Springs of Many Types 
ONDERIZING, for some time 
in use in the automotive in- 
dustry for the rust-proofing of au- 
tomobile bodies, has recently been 
further extended to protect knee- 
action springs against corrosion. 
These springs are subject to cor- 
rosion conditions produced not 
only by the elements, but by cer- 
tain chemicals which are spread 
upon roads, either to melt ice or 
lay dust. The use of these chemi- 
cals has frequently been accomp- 
anied by an increase in fatigue 
failure of this type of spring and 
it has been found that some meth- 
od of rust-proofing is highly desir- 
able. After Bonderizing, these 
springs are usually finished with 
paint, enamel or lacquer. 
+ + + 
THER types of springs to 
which this process has been 
applied are safety valve springs 
and flat springs forming the clips 
of fountain pens, as well as such 
other wire products as lock wash- 
ers and wire clips. The Bonderiz- 
(Please turn to page 154) 
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ANNOUNCING + + 


The Organization of a New Division of the 
Wire Association Devoted to 


COL WORKING OF METALS 
FINISHED PRODUCTS 


B. L. McCARTHY, Metallurgist, Organization and Membership Committee 


Wickwire Spencer Steel Co., Buffalo, N. Y. A. R. ZAPP, 
Chairman of Division Firth Sterling Steel Co. 
_ > > Chairman 


PURPOSES: 


The specific purposes are to promote the art of cold working, together with the application of metallurgical and 
scientific studies to these and related problems and to improve the manufacturing processes of cold working, cold heading, 
deep drawing, sintered grinding, extruding, etc. 


HE division functions along the fol- 
lowing lines: 


1. The use of the Association headquart- 
ers as a central clearing house for in- 
formation and data of all kinds which 
may be of interest to members. 


2. The exchange of ideas on processes of 
production including machinery, tech- 
nical processes, etc. 


URING the year the following ac- 
tivities will be in operation: 


1. Each month there will be published in 
WIRE AND WIRE PRODUCTS, the 
designated “Official Publication’ of 
The Wire Association, at least two 
articles or research papers relating to 
the cold working of metals or the 
fabrication of cold headed or cold fin- 
ished products made from cold drawn 
bars, rods or wire. These papers will 


+++ 
FUNCTIONS: 


3. The establishment and maintenance of 
friendly relations among the members 
of the association and the development 
of sectional and national meetings to 
discuss matters of mutual interest. 

4. Studies of production methods and 
analysis of production costs. 

5. Developments in the use of new mat- 
erials and new applications of existing 
materials and by-products. 


+++ 
ACTIVITIES: 


be contributed by writers fully con- 
versant with the subjects presented. 


2. The Wire Association information ser- 
vice—A cooperative confidential ser- 
vice through which members exchange 
ideas and endeavor to aid each other 
in process and production problems. 
No identities are revealed without 
specific authorization. Questions and 
answers are given a number and all 
data transmitted under the allocated 


+4 
THE ANNUAL DUES ARE $10.00 


In addition to the activities set forth, the membership also includes: 
1. A subscription for the period of the membership to the designated official publication of the Association, “WIRE AND WIRE 


PRODUCTS”. 


Research and collection of information 
on personnel management, including 
such factors as labor turnover, seasonal 
changes in the demand for employees, 
wage scales, etc. 


. Standardization and simplification as 


a means for the effective elimination 
of waste. 


. Such other subjects as may be deter- 


mined upon. 


number. 


. The annual Wire Association technical 


meetings held annually in association 
with the National Metal Congress. At 
this convention each division of The 
Wire Association holds three sessions 
on non-conflicting dates as follows: 
1. Metallurgy and Research. 2. Pro- 
cesses and Machinery of Production. 
3. Cold Working and Cold Finished 
Products. 


2. A copy of the annual WIRE BUYERS GUIDE AND YEAR BOOK OF THE WIRE ASSOCIATION. 


3. Proceedings. 





This is an Invitation For You to 

Join The Wire Association and 

Participate in the Activities of 
Your Division. 


Simply Fill Out the Membership 
Form Shown and Mail it to 


Richard E. Brown, Secretary, 
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MATERIAL COSTS 





& LONGER 
DIE LIFE 


e IMPROVED 
PRODUCTS 





CLOSER WIRE 


REDUCED 
* TOLERANCES 


INVENTORY 








Since the introduction of the Ajax-Hogue Wire 
Drawer only two years ago, seven manufacturers 
of cold headed products have equipped their 
plants 100% with these new machines. Shown 
above is the installation of Aeme Machine Prod- 
ucts Division of the Serrick Corporation in Muncie, 
Indiana, where a total of 18 Ajax-Hogue Wire 
Drawers equips their cold header department 100%. 

In all seven of these plants, the complete installa- 
tion followed the purchase of a single unit, which 
proved beyond a doubt the profitable perform- 
ance of this unique machine. 

The Ajax-Hogue Wire Drawer cold draws and 


coats hot-rolled, pickled and limed stock as it 
feeds into the header, saving the differential in 
cost between the hot-rolled and the more expen- 
sive cold-drawn stock ordinarily used. 

In addition, it greatly improves the quality and 
accuracy of the product and substantially in- 
creases die life due to easier heading immediately 
after drawing. 

If you are a manufacturer of cold headed prod- 
ucts, it will pay you to investigate the profit pos- 
sibilities of this machine at once. We suggest 
that you write today for Bulletin No. 111 for 
complete details. 


THE AJAX MANUFACTURING COMPANY 


EUCLID BRANCH #2., 


621 MARQUETTE BUILDING 
CHICAGO, TLL. 


CLEVELAND 


201 DEWART BUILDING 
NEW LONDON, CONN. 





140 


WIRE 








COL 


1. Metallurgy and Research 
2. Processes and Machinery 
of Production 


High Tensile Cap Screws Made From Low Carbon 


WORKING OF METALS 
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Cold Worked Metals + + + Cold Formed or Machined Products+ + + Cold Heading 


3. Cold Heading 
4. Cold Forming and Finishing Operations 


5. Extruding 
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Steel Cold Drawn At The Header 





URING the past year there has 

has been a great deal of in- 
terest and discussion concerning 
the possibility of making high ten- 
sile, un-heat treated bolts and cap 
screws from a low carbon steel, 
and securing the improved physical 
properties through extrusion in the 
header dies or through controlled 
cold drawing just prior to heading. 


+ + + 


N order to determine the prac- 
tical possibilities of this latter 
method, a number of § A E 3”- 
24 x 1-%” cap screws were fabri- 
cated using S A E 1420 hot rolled, 
pickled and limed rod, which was 


By F. W. Gaines III, M.E. 


The Ajax Manufacturing Co., Cleveland, O. 


Results of tests to determine 
the possibility of making high 
tensile un-heat treated bolts and 
cap screws through extrusion in 
header dies or controlled cold 
drawing just prior to heading. 


cold drawn in the Ajax-Hogue 
Wire Drawer as the stock entered 
the header. The results reported 
in this article were compiled from 
data from tests on several hun- 
dred of these cap screws manufac- 
tured on an actual production 
basis. 
+ + + 

Wire Drawing Mechanism 

EFORE giving the results of 

the tensile tests on the fin- 





ished caps screws, it is perhaps 
well to describe briefly this method 
of drawing, for the benefit of those 
who are not familiar with it. The 
drawer mechanism is attached to 
and operated from the cold header 
and cold draws and coats the hot 
rolled pickled and limed rod as it 
feeds into the heading machine. 
+ + + 

HE Wire Drawer is set directly 

in front of the header, with 
the drawing slide actuated by a 
vertical lever, fulerumed in the 
drawer frame beneath the slide, 
which derives its motion through 
a long, horizontal connecting rod 
from a driving crank, mounted in 





Hot rolled rod, fractured cap screws and finished cap screws made from Hog uc drawn wire. + 
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an independent housing at the back 
of the header and rigidly connect- 
ed to the front drawer frame by 
spacer rods. The driving crank is 
driven by roller chain from a 
sprocket on the end of the header 
crankshaft, and the eccentric of 
the driving crank is adjustable to 
control the drawing stroke. The 
chain is the only operating con- 
nection between the wire drawer 
and the heading machine. 


+ + + 


UE to the method of operation, 
drawing causes no appreci- 
able increase in the duty on the 
header feed rolls, and since the 
drawing takes place during the 
period after cutting off and be- 


tween the first and second heading . 


strokes, there is no noticeable in- 
crease in the demand load on the 


header motor. 
++ + 


Easy Operation 


HE operation of the Ajax Wire 

Drawer is extremely simple. 
The coil of rod is started through 
the drawer by the “inching” feed 
mechanism used only for starting 
new coils. As soon as the stock 
reaches the header feed rolls, the 
“inching” feed is disconnected and 
the freshly drawn wire is fed in- 
termittently into the header in 
the usual manner. During the 
period when the stock is station- 
ary between feeds, the wire is held 
securely between grips in the wire 
drawer, and the drawing die is 
pushed back along 
the rod a distance 
equal to or slight- 
ly greater than 
the length of feed. 


+ + + 


HEN the 

header feed 
cycle occurs, the 
grip releases and 
the drawing die 
and the _. slide 
which carries it 
are moved for- 
ward by the rod 
and are then push- 
ed back again dur- 
ing the next sta- 
tionary period. 





, 
| ; 


The Drawing Compound 


HE drawing compound, which 

coats the wire for lubrication 
in the header dies, is contained in a 
box shaped reservoir on the die 
slide of the drawer. This com- 
pound, may consist of a variety of 
mixtures, among the most satis- 
factory being aluminum palmitate 
and hydrated lime in proportions 
which can be varied by the oper- 
ator to secure a wire coating best 
suited to the heading operation. 


4+ + 
Material Used for Tests 


HE material used in making the 

cap screws for these tests was 
SAE 1420 hot rolled, unnormal- 
ized, pickled and limed rod. To 
secure the best tensile qualities, 
this rod was obtained with the car- 
bon and manganese on the high 
side or approximately .20 carbon 
and .90 manganese, which is the 
general practice among manufac- 
turers of cold headed products. 


+ + + 


OR most bolt and cap screw 

work, the diameter of commer- 
cial rod is usually specified in frac- 
tions of an inch with increments 
of 1/64 of an inch between sizes. 
While the allowable tolerance on 
the rod diameter is plus or minus 
1/64” the actual diameter for the 
most part falls within the middle 
range and is much closer to size 
than the tolerance would indicate. 





AL 
{ 





Cap Screws made from Hogue drawn wire showing fracture on tensile tests. 


sm ‘ 
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Results of Tensile Tests 
N the first group of cap screws 
fabricated, the nominal diame- 
ter of the rod used was 25/64” and 
the actual average diameter .388”. 
A test piece taken from this rod 
showed a tensile strength of 76,000 
pounds per square inch. 
+ + + 
HEN this rod was drawn to 
.064” in diameter with a 
draft of .024”, it was reduced 12% 
in area and a test piece with this 
reduction showed the _ tensile 
strength to have increased from 
76,000 to 91,500 pounds per square 
inch. After heading, these blanks 
were extruded, trimmed and roll 
threaded. The finished cap 
screws, without any heat treating, 
gave a tensile strength of 107,900 
pounds per square inch, twenty- 
four hours after fabricating, which 
meets the most exacting commer- 
cial requirements on many classes 
of service. 
+ + + 
N the second trial, a large diame- 
ter rod of the same § A E speci- 
fications as the first was used to 
determine the effect of an _ in- 
creased draft on the tensile prop- 
erties of the finished screws. The 
rod of 13/32” nominal diameter, 
or .409” actual average diameter, 
was drawn to .364” as in the first 
test, but producing a heavier draft 
of .045”. With this reduction in 
area of 20.9%, the tensile strength 
of the wire increased from 73,900 
to 98,000 pounds per square inch. 
After the same 
finishing  opera- 
tions as before, the 
finished screws 
had a_ tensile 
strength of 111,- 
400 pounds per 
square inch, twen- 
ty-four hours 
after fabricating, 
an increase 
over the rod of 
37,500 pounds due 
to the cold work- 
ing of the metal. 


+ + + 

HEN a “still 
larger rod of 
7/16” nominal 
diameter, or 








7 + 





142 


WIRE 














.435” actual average diameter, of 
the same S A E specifications was 
used, an even greater increase was 
obtained. This size rod, testing 
76,600 pounds per square inch was 
drawn to .364” in diameter in the 
Wire Drawer as before with a re- 
duction in diameter of .071”. This 
30° reduction in area increased 
the tensile strength of the wire to 
107,800 pounds per square inch. 


+ + + 


FTER heading,’ extruding, 
d trimming and threading, the 
tensile strength of the finished 
screws was 117,900 pounds per 
square inch, twenty-four hours 
after fabricating, or a gain over 
the original rod of 41,300 pounds. 


+ + + 


HE results of these tests on 
the three different sizes of rod 
can best be summarized in table A. 


+ + + 


N all of the determinations of 

tensile strength in these tests, 
the minor diameter, maximum 
was used. The above tests were 
made at periods of twenty-four, 
forty-eight and two hundred and 
forty hours after drawing or 
threading, and the fractures in 
every case occurred in the threaded 
portion of the screws. 


+ + + 


ROM the above data it may be 
readily seen that the bolt or 
cap screw manufacturer can, with- 
in certain limits, control the ten- 
sile strength of un-heat treated 
bolts and cap screws right at the 
header, when equipped with a wire 
drawing attachment. As the draft 
is increased, through the use of a 
larger diameter rod, the tensile 
strength of the finished product is 















































TABLE A 
Tensile Tests on 3”—24 x 15,” SAE Cap Screws 
Material—SAE 1420 Hot Rolled, Unnormalized, Pickled and Limed Rod 
Average Analysis—Carbon .21, Manganese .90 
Rod diameter in inches 
Nominal 25/64 13/32 7/16 
_ Actual .388 409 435 
Size drawn te inches .364 .364 .364 
Draft in inches .024 .045 .071 
Percent reduction in area 12% 20.9% x 30% 
Tensile of Rod—lbs. per sq. inch 76,000 73,900 76,600 
24 hours after working 
Tensile of drawn wire p. s. I. 91,500 98,000 107,800 
Tensile of finished screws p. s. 1. 107,900 111,400 117,900 
48 hours after working 
Tensile of drawn wire p. s. I. 92,000 98,700 109,300 
Tensile of finished screws p. s. I. 109,500 112,500 120,300 
240 hours after working 
Tensile of drawn wire p. s. I. 97,900 104,600 111,500 
Tensile of finished screws p. s. 1. 116,100 118,400 125,100 

















All physical and chemical determinations performed by The Frank Crobaugh Co. 


Laboratories, Cleveland, Ohio. 


also increased and provides an 
easy method of tensile control. 


+ + + 
Age Hardening 


HE effect of age hardening is 

also shown in the table. Ten 
days after being threaded the first 
group of cap screws increased in 
tensile strength from 107,900 
pounds per square inch twenty- 
four hours after threading to 116,- 
100 pounds per square inch, or an 
increase of 8,200 pounds per square 
inch. In the same period, the sec- 
ond group increased from 111,400 
to 118,400 pounds per square inch, 
or an increase of 7,000 pounds per 
square inch. The last group test- 
ed 125,100 pounds per square inch 
ten days after threading, showing 
a gain of 7,200 pounds over the 
tensile strength of 117,900 pounds 
per square inch twenty-four hours 
after threading. 


HE Brinell hardness measured 

on the head of the screws 
twenty-four hours after threading 
was 202 in the first test, 207 in 
the second and 223 in the last, 
which conforms to the accepted 
standards on this class of work. 

+ + + 


Single and Double Draft 
HE use of a single and double 
draft was also experimented 
with in this test to determine 
whether or not the tensile strength 
could be increased the same amount 
by drawing the wire in two lighter 
drafts totaling a reduction equal 
to that of a heavy single draft. 
While the number of pieces tested 
in this manner was not sufficient 
for a thorough investigation, it 
can be generally stated that the 
double draft does not increase the 
tensile strength of the finished 
product as much as a single draft 

of the same total reduction. 
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Measuring The Plating of Screw Threads 


By E. C. Erickson 


Telephone Apparatus—Electromechanical 


Bell Telephone Laboratories, Inc., New York, N. Y. 


ig spite of the ever-growing 
number of substitute fastening 
devices, the common screw remains 
a very vital factor in mechanical 
construction. 
tion of this fact can be given than 
that found in the telephone indus- 
try, which uses millions of screws 
and threaded parts. The _ ever- 
changing conditions under which 
the telephone must function and 
the continuous improvements in 
design call for a set-up of equip- 
ment, any single part or an entire 
unit of which may readily be re- 
moved for repair or replaced by 
some new or improved develop- 
ment. Thus many of the _ indi- 
vidual parts in telephone apparatus 
will be found held to- 


gether by the common 
machine screw. These 
parts are attached to 


mounting plates which in 
turn are screwed to stand- 
ard relay racks. The whole 
set-up from the individual 
piece of apparatus to the 
complete unit of assembly 
is held together by the ma- 
chine screw. It is, there- 
fore, not surprising that 
the Bell System gives much 
attention to the improve- 
ment in quality and the 


standardization of these 
threaded parts. National 
Standard screw _ thread 


sizes and fits have been 
adopted and much has been 
done in the methods of pro- 
ducing and gauging the 
various qualities of di- 
mensional fit that are re- 
quired in industry. 





Printed by permission of Bell 
Telephone Laboratories Record. 


No better illustra-_ 


In the absence of any standard 
gauging apparatus which could 
be used to make the determina- 
tions accurately for ascertain- 
ing the thickness coatings on 
finished screw threads, an opti- 
cal contour projector was de- 
vised to determine such meas- 
urements. This article is a 
description of the apparatus 
and methods used. + + 





Plated Screw Threads 
HERE is one phase of the work, 
moreover, which has received 
little attention outside the tele- 
phone field. It involves plated or 
finished screw threads. Since 


telephone apparatus is subjected 
to all possible climatic conditions, 
it must withstand, among other 





things, any probable change in 
temperature and humidity. Thus 
iron screws which represent the 
bulk of the threaded product used 
in telephone apparatus must not 
only be free enough from a dimen- 
sional fit standpoint to be engaged 
or removed readily from their 
mating members and yet close 
enough to resist loosening under 
vibration but they must also be 
protected against rust or corrosion 
by a suitable coating or plate. 
+ + + 

HE corrosion protecting plate 

best suited to a screw thread 
from a dimensional fit standpoint 
is one which gives the maximum 
protection per milligram per square 
inch and is capable of the 
closest control of distribu- 
ma tion and thickness over the 
uneven threaded area. The 
protective qualities of the 
various. plates available 
have been determined pre- 
viously in connection with 
other apparatus problems 
so that the work on plated 
threads is reduced to de- 
termining the thickness 
and uniformity of distribu- 
tion of such finishes on 
threads. 

+ + + 


Optical Contour Projector 
For Gauging 


the absence of any 
standard gauging ap- 
paratus which could be used 
to make such determina- 
tions accurately, a special 
method, which employs an 
optical contour projector, 
was devised. As illustrat- 
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CONDENSER LENSES 


SOURCE 
OF LIGHT 


wi 
VOLTAGE 
Fig. 1. 


in the diagram, this is es- 


ed 
sentially one in which the highly 


magnified contour of the screw 
without the finish or plate is super- 
imposed on a record of the contour 
of the screw with the finish. 
+ + + 
Method of Testing 

HE screw, after being carefully 

cleaned of any particles of dirt, 
is rigidly mounted in a jig at the 
object position of the projection 
system which is set at a definite 
magnification. The upper side 
of the screw is adjusted in the 
center of the field for the correct 
helix angle so as to insure a perfect 
outline of both sides of the thread 
as shown in Figure 1. A partial 
exposure of the image of the top 
of the thread with the plated fin- 
ish is then made on photograph 
paper through a graph screen 
which provides graph lines along 
with the contour of the thread to 
aid in analyzing the results.* The 
finish is next removed from the 


PHOTOGRAPHIC 
SHADE ~~” 


IRIS 
DIAPHRAGM 


threads by a stripping solution 
which is applied to the thread from 
a dropper after which it is care- 
fully washed with distilled water 
and dried by a stream of heated 
air. This is all done without dis- 
turbing the relative position of the 
screw or the recording paper. A 
second exposure is then made, this 
time of the stripped screw, with the 
image superimposed on the image 
already made of the plated screw. 
+ + + 
Y observing the thickness and 
uniformity of distribution of 
the plate in this manner, it is pos- 
sible to determine not only its suit- 
ability for screw thread use but 
also the adequacy of this process 
of applying it. This is shown in 
Figures 2 and 3 where two contour- 
graphs representing zinc plates of 
50 milligrams per square inch are 
given. The finish can be seen as 
the partially exposed area sur- 
rounding the screw thread. In one 





* Record, March, 1932, p. 255. 


Optical contour projector used to determine thickness of finish on screw threads. 





case a sulfate solution was used 
and in the other a cyanide bath. 
The former deposits almost all of 
the zinc on the upper portion of the 
threads with almost no finish or 
protection against corrosion near 
the minor diameter. This uneven 
distribution also results in poor 
thread form and unsatisfactory 
engagement with the mating part. 
The cyanide bath gives a more uni- 
form plate over the entire thread 
which not only offers good protec- 
tion but simplifies the undercut- 
ting of the thread before plating. 


+ + + 


Records 


CCURATE records can be 

made by this method of sam- 
ples of various finishes and it is 
possible to select by the uniformity 
of distribution and thickness, fin- 
ishes or plates suitable for thread- 
ed work. This method also pro- 
vides a means of determining the 
variation of the plate thickness. 





Fig. 2. 


Shadowegraph of a satisfactorily plated screw. 


Fig. 3. 


7 o 


This shadowgraph shows an unsatisfactory plate, since the deposit 
is almost entirely on the outside of the thread. + a 
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Exports and Imports of Wire 





Exports of Iron and Steel Wire Products in Dec. 1936 and Dec. 1935 
(In Gross Tons) 








Dec. Nov. Dec. 

1936 1936 1935 
Wire rods ...... ie tacked aware seislosdtastensonminqesvien 1,467 8,493 2,943 
Hoops, bands “and strip steel - bre! 5,220 5,902 3,401 
Plain, black or galvanized iron or - steel wire ... 5,389 3,635 3,177 
Barbed wire and woven wire fencing . 5,145 2,484 3,411 
Woven wire screen cloth ... : ; 119 104 103 
Wire rope ..... 292 246 259 


Insulated iron or r steel 1 wire and cable— see analysis below 








Other wire and manufactures .......... 32 363 1,117 
Wire nails . 890 337 1,055 
Tacks ..... Lae ae 31 17 16 
Other nails, “including staples. F -» 9266 138 183 
Bolts, machine screws, nuts, rivets and washers ........ 734 598 481 

Total, these 11 classifications 20,385 17,317 16,146 

Imports of Iron and Steel Wire Into the United States 
(In Gross Tons) 

Concrete reinforcement bars . 254 101 362 
Hollow bars and drill steel .. . 125 38 83 
Whe rods ..................... 1,386 1,222 1,287 
Barbed wire ..... . 1,529 480 2,192 
Round iron and steel wire .. 417 437 337 
Telephone and telegraph wire coe 1 Beene 
Flat wire and strip steel ......... 289 214 192 
Wire rope and strand 180 171 278 
Other wire ...... : 259 49 145 
Hoops and bands 3 1,670 2,365 2,140 
Nails, tacks and staples 704 "'531 2,114 
Bolts, nuts and rivets . 23 68 22 

Total, these 12 classifications 6,836 5,677 9, 152 











Exports of Insulated Wire and Cable, December 1936 























Foreign To U. S. Possessions 

Pounds Dollars Pounds Dollars 

Insulated iron or steel wire and cable 28,533 $ 3,463 311 $ 226 
Rubber-covered wire .... eed 497,223 102,217 127,715 25,164 
Copper weatherproof wire 284,887 40,295 53,078, 9,141 
Copper telephone cable ..... . 77,085 9,557 53,392 4,437 
Other insulated copper wire . 289,413 60,496 167,956 27,923 
Nickel-chrome electric resistance wire 29,212 33,055 : a i 
Total, these 6 classifications 1,206,353 $249,083 402,452 $66,891 

Exports and Imports of Wire trade resulted chiefly in  skelp 


XPORTS (excluding scrap) dur- 
ing December reached 135,147 
tons valued at $9,998,926 in reach- 
ing the second highest monthly 
volume since August 1930—ex- 
ceeded only by the trade in Octob- 
er 1936—and compared with 127,- 
255 tons and $8,648,974 in the prev- 
ious month, and with 90,889 tons 
and $6,402,022 in the equivalent 
one of 1935. Reviewing individual 
classifications—December against 
November—higher shipments pre- 
vailed in 45 items, against lower 
ones in only 16. By far the out- 
standing gain (11,073 tons) was 
that registered in ‘other’ plate ex- 
port, followed by those in tin plate 
(3,800 tons), barbed wire (2,532 
tons), pig iron (2,802 tons), plain 
shapes (2,307 tons), and ‘other’ 
steel bars (1,525 tons). A lower 


which declined 12,181 tons, follow- 
ed by the ones recorded in black 
steel sheets (6,858 tons), heavy 
rails (2,795 tons), and wire rods 
(2,026 tons). 
+ + + 
Tin Plate Shipments Continue 
Upward 
GAIN tin plate led in the ex- 
port trade, a total of 24,377 
tons going to a wide range of mar- 
kets, the chief ones being Soviet 
Russia (3,229), Mexico (1,720), 
Brazil (1,617), the Union of South 
Africa (1,562), Japan (1,420), and 
Cuba (1,249). Next was ‘other’ 
plate (21,967 tons) with Sweden 
(14,616) by far the leading pur- 
chaser, others of importance be- 
ing Mozambique (2,476), and 
China (1,013). Then came black 
steel sheets (10,489 tons) which 


found numerous markets, chief 
among which being Canada (3,- 
693), the United Kingdom (2,057), 
Soviet Russia (1,135), and Mexico 
(1,132). Plain structural shapes 
(7,275 tons) ranked next and went 
chiefly to Canada (2,757), Sweden 
(2,165), the Philippine Islands 
(478), Brazil (444), Japan (421), 
and Cuba (417). Following were 
galvanized steel sheets (6,250 
tons) in a widespread trade taking 
in chiefly the Philippine Islands 
(2,462), Colombia (907), Cuba 
(593), and Brazil (417). The out- 
standing markets for ‘other’ steel 
bars shipped to a total of 5,778 
tons were Canada (2,683), the 
Philippine Islands (941), and Cuba 
(394). 
+ + + 
Leading Export Areas 
N December, North and Central 
America and the West Indies 
continued to be the leading area 
of purchase for American iron and 
steel products, taking 41,268 tons 
in accounting for 30.0 percent (42 
percent in November) of all ship- 
ments made. Next came Europe 
which stepped its purchases up to 
31,906 tons, or 24.0 percent (14.0 
percent), followed by the Far East 
whose share was 26,930 tons, or 
20.0 percent (20.0 percent). Next 
was South America (26,173 tons), 
or 19.5 percent (22 percent), fol- 
lowed by Africa — 8,870 tons — 
whose trade represented 6.5 percent 
(2 percent) of the total. 
+ + + 
Canadian Purchases Continue 
High 
ANADA remained in its role as 
the leading market for iron and 
steel products (excluding scrap) 
shipped from the United States, 
during December taking 22,020 
tons in a widely varied trade in 
which skelp (4,368), black steel 
sheets (3,693), ‘other’ steel bars 
(2,683), hot-rolled strip steel 
(2,533), and plain shapes (2,165 
tons) predominated. Next came 
Sweden, surprisingly purchasing 
17,776 tons—almost one-half its 
1936 import aggregate from the 
United States—made up largely of 
‘other’ plate (14,616), and plain 
shapes (2,165). Then came 
Mexico’s varied total of 8,154 tons 
consisting largely of tin plate 
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(1,720), black steel sheets (1,132), 


cast-iron pressure pipe (358), car 


wheels, and axles (324), and barbed 
wire (321). Brazil ranked fourth 
accounting for 7,967 tons in which 
the most prominent products were 
heavy rails (2,407), tin plate 
(1,617), barbed wire (954), black 
steel sheets (608), plain shapes 
(444), and galvanized steel sheets 
(417). Next came the Philippine 
Islands (8,352 tons) whose trade 
included mostly galvanized steel 
sheets (2,462), tin plate (1,039), 
‘other’ steel bars (941), cast-iron 
pressure pipe (633), and plain 
shapes (478). Japan’s takings of 
6,012 tons ranked next and in this 
trade the outstanding items were 
tin plate (1,420), wire rods (844), 
‘other’ plate (536), and _ plain 
shapes (421). Next was the 
Union of South Africa (5,443 tons) 
in a trade made up largely of barb- 
ed wire (1,694), tin plate (1,562), 
galvanized wire (697), and ‘other’ 
plate (274). 
+ + + 
Lower Import Trade in December 


—Spiegeleisen Off Sharply 


Ippon of iron and steel pio- 
ducts (excepting scrap) 
amounted to 38,514 tons valued at 
$1,706,333 during December, and 
compared with 49,466 tons valued 
at $2,015,847 in November, and 
with 42,708 tons valued at $1,- 
783,155 in the equivalent month of 
1935. Compared with the trade in 
the previous month, lower import 
quantities were received in 17 
classifications, higher in 19, and in 
2 others no trade occurred in either 
month. Spiegeleisen receipts re- 
corded the sharpest decline (8,959 
tons), followed by those in ‘other’ 
pipe (1,377 tons), ferro-manganese 
(1,009 tons), ‘other’ hoops (695 
tons), and shapes (514 tons). Al- 
though the gains were more 
numerous than the losses, most of 
them were unimportant, those 
outstanding being registered in 
barbed wire (1,049 tons), welded 
pipe (399 tons), rails (259 tons), 
‘other’ wire (210 tons), and nails, 
tacks, and staples (173 tons). 
+ + +° 
Pig Iron Leading Import Item in 
December 

TOTAL of 10,423 tons of pig 

iron was imported in De- 
cember mostly from British India 
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(4,750), Soviet Russia (3,108), and 
the Netherlands (1,898). Next in 
importance, structural shapes (all 
‘plain’) were imported to the ex- 
tent of 5,303 tons chiefly from 
Belgium (4,188), France (977), 
and Germany (123). Following 
was spiegeleisen (3,860 tons) all 
from Canada, with ferro-man- 
ganese (3,675 tons)—next in im- 
portance—coming principally from 
Norway (2,959), the Netherlands 
(279), and Poland (236). Solid and 
hollow bars (3,476 tons) were pur- 


chased chiefly from Belgium 
(2,551), France (471), and Sweden 
(326). The sixth product was 
‘other’ hoops and bands (1,670 
tons), with Belgium (1,146), and 
France (466) the outstanding 
suppliers. 
+ + + 
Belgium Leader in December 
Import Trade 


N December, Belgium ranked 

first as a supplier to iron and 

steel products (excepting scrap) to 
(Please turn to page 156) 








this new MICRO Model J-4-S. 
Height to welding dies—23”. 


Round steel base—no corners or edges 


to catch wires. 


Frame—heavy rolled steel plates, are 


welded. 


Welding headpieces—hard bronze. 
Full swivel casters—easy to move in any 


direction. 


Guard rail—protects working parts. 





Model, 
J-4-S @ 


The wide-spread demand for a portable, 
low-type welder is successfully met by 


Wins 
instant | 
approval e 


MICRO-WELD 


liyak 
(Only 31“high/ 








Quickly 
ience and efficiency where- 
ever in use. 


proves its conven- 


Works close to reel for gal- 
vanizing and other applica- 


Annealing dies for use on hard rolled _ tions. 

and high carbon material—regular Micro Medel J-4-S_ solves 

equipment. many perplexing welding 
problems. 


Micrometer 


Welding capacity 
—S8 to 18 gauge. 


Trade Mark 






Precision 






Write for com- 
plete details. 


Reg. U.S. Pat. Off. 


MICRO PRODUCTS COMPANY 


20 NORTH WACKER DRIVE, CHICAGO, ILLINOIS 
Telephone 7468 
General Office and Factory, Peoria, Illinois 
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A Review of Recent Wire PATENTS 





No. 2,064,589, APPARATUS FOR 
HEATING WIRE, Patented December 
15, 1936 by Wilber H. Convers, Pough- 
keepsie, N. Y. 

Tension is exerted upon the _ wire, 
whereupon it is formed into U-shape and 
heated while in U-shape and while mov- 
ing the wire longitudinally. This ten- 
sion is transmitted from one part of the 
wire to another part by by-passing it 
around the portion being heated. 

+ + + 


No. 2,066,369. WOVEN WIRE BELT 
FOR PAPER MAKING MACHINES, 
Patented January 5, 1937 by Harry G. 
Specht, Montclair, N. J., assignor to 
Eastwood-Nealley Corporation, Belle- 
ville, N. J., a corporaton of New Jersey. 

This invention incorporates in the warp 


wires of a Fourdriner paper making .~ 


machine, reinforcing wires of greater 
tensile strength and hardness than the 
other wires making up the belt. It is 
claimed that, despite these wires, the 
belt will not crack, deform or wrinkle. 
+ + + 

No. 2,066,377, COIL HOLDER, Pat- 
ented January 5, 1937 by Raymond J. 
Wean and Donald A. McArthur, War- 
ren, Ohio, assignors to The Wean Engi- 
neering Company, Incorporated, War- 
ren, Ohio, a corporation of Ohio. 

The holder is particularly adapted for 
supporting coiled strip material while 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents. 
Address, Wire & Wire Products, 17 East 
42nd St., New York. 





being unwound for subsequent pro- 
cessing. 
+ + + 

No. 2,066,483, BICYCLE TIRE BEAD 
WIRES AND METHOD FOR THEIR 
MANUFACTURE, Patented January 5, 
1937 by Charles Pearson, Ingersoll, On- 
tario, Canada, assignor to Morrow Screw 
and Nut Company Limited, Ingersoll, 
Ontario, Canada, a company of Ontario, 
Canada. 

In bicycle tire bead wires, of the 
kind where the bead wire has its ends 
joined together to form closed loops 
embedded in the fabric of the tire bead, 
this inventor has provided a process 
whereby the formation of a joint is 
made without the application of heat. 


+ + + 


No. 2,066,484, SCREW, Patented 
January 5, 1937 by Henry F. Phillips, 
Portland, Oregon, assignor to Phillips 
Screw Company, Wilmington, Del. 

A screw is provided having a tool re- 
ceiving recess formed in the head, this 
recess comprising a bottom wall, con- 
vex side walls merging with concave 
and radially extending tool receiving 


grooves, being of equal width and taper- 
ing uniformly toward the bottom wall 
of the recess. 

+ 2 


No. 2,066,525, CONDUCTOR, Patent- 
ed January 5, 1937 by John J. Gilbert, 
Douglaston, N. Y., assignor to Bell Tele- 
phone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York. 

More particularly, this conductor is 
applicable to submarine cables and the 
inventor leaves off the insulation at 
intervals and conductively connects all 
of the strands together by means of a 
block of highly conductive material (such 
as solder or molten lead). 


+ + + 


No. 2,066,861, UPHOLSTERY 
SPRING, Patented January 5, 1937 by 
Charles R. Simmons, Chicago, IIl., as- 
signor to Nachman Spring-Filled Cor- 
poration, Chicago, Ill., a corporation of 
Illinois. 

This spring comprises a single length 
of wire having annealed, bendable ter- 
minal end portions and a hardened body 
portion. 

+ + + 


Reissue No. 20,244, HIGH TENSION 
CABLE, Patented January 12, 1937 by 
Thomas F. Peterson, Worcester, Mass. 
Original No. 1,912,794, dated June 6, 
1938. 





HIGH SPEED WIRE NAIL MACHINE 


Glader Machines are fast, easy 





We. Gieacer Macnine Works 
CHITAGO.US.A 


WORKS 


210 N. Racine Ave., 








WM. GLADER MACHINE 


Chicago, Illinois 











to operate, and are highly efficient. 


If you are planning on nail plant 
expansion or replacements let us 


figure with you. 


Glader Machines have been 
adopted as standard equipment in 


all recent major nail mill installations. 


There must be a reason. 


For further information, prices, 


etc. write to us. 
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A Review oF Recent Wire PATENTS 





The construction includes a wire core 
and a covering about the wire but spaced 
therefrom, with a spacer element be- 
tween the core and the covering having 
a surface sloping from the normal to the 
core. Thus, a space is provided for a 
fluid dielectric medium. 


+ + + 


No. 2,067,169, ELECTRIC CABLE, 
Patented January 12, 1937 by Charles 
James Beaver and Edward Leslie Davey, 
Cheshire, England, assignors to W. T. 
Glover and Company Limited, Man- 
chester, England, a British Company. 

A high voltage cable is provided, the 
inventors aiming to prevent the presence 
of remanent or occluded air or gas within 
the cable. 

+ + + 


No. 2,067,170, ELECTRIC CABLE, 
Patented January 12, 1937, by Charles 
James Beaver and Edward Leslie Davey, 
Cheshire, England, assignors to W. T. 
Glover and Company Limited, Man- 
chester, England, a British Company. 

The objects of this invention are sub- 
stantially those as set out in patent 
2,067,169. 

+ + + 

No. 2,067,214, METHOD OF COAT- 
ING METAL, Patented January 12, 1937 
by Robert R. Tanner, Highland Park, 
and John S. Thompson, Detroit, Mich., 
assignors, by mesne assignments, to The 


== mr a 
Photo T-1464 


Photo T-1464 


A Platform Controlled Carrier 


grade of 5°/o, 
Photo T-1172 


Patents Corporation, Detroit, Mich., a 
corporation of Michigan. 

The method in this patent. comprises 
producing on the metal a phosphate- 
containing coating by means of a solu- 
tion containing the NO. radical, then 
rinsing the coated surface in a dilute 
water solution of chromic acid and cov- 
ering the rinsed surface with a sicca- 
tive coating, (such as of paint, varnish 
or enamel). 

+ + + 


No. 2,067,215, METHOD OF BOND- 
ING SICCATIVE COATS OF METAL, 
Patented January 12, 1937 by Robert R. 
Tanner, Highland Park, and John S. 
Thompson, Detroit, Mich., assignors, by 
mesne assignments, to The Patents Cor- 
poration, Detroit, Michigan, a corpora- 
tion of Michigan. 

In this patent the method is set out as 
forming on the metal a chemical coat 
of the group consisting of coatings on 
metal of oxide of the metal coated, on 
iron, steel, zinc and magnesium, of sub- 


stantially insoluble phosphates, then 
treating as in patent 2,067,214. 
o>. + 


No. 2,067,216, METHOD OF COAT- 
ING METAL, Patented January 12, 
1937 by John S. Thompson, Detroit, and 
Herman J. Lodeesen, Berkley, Mich., as- 
sibgnors to The Patents Corporation, 
Detroit, Michigan. 


This method comprises a variation of 
that described in patent 2,067,214, and 
incorporating portions of the steps set 
out in patent 2,067,215. 

+ + + 


No. 2,067,333, MEANS FOR PRO- 
DUCING INSULATED CONDUCT- 
ORS, Patented January 12, 1937 by 


John W. Olson, Hastings-on-Hudson, N. 
Y., assignor to Anaconda Wire & Cable 
Company, New York, N. Y., a corpora- 
tion of Delaware. 

A wire covering apparatus is pro- 
vided including a device for advancing a 
conductor to be covered with supporting 
means rotatable about the axis of the 
advancing wire and a supply means for 
carrying a supply of strip material which 
is bent transversely about the advancing 
wire conductor. 

+ + 

No. 2,067,359, STAPLE, Patented 
January 12, 1937 by Robert C. Tum- 
minello, Colfax, La. 

Biting means is provided at the ex- 
treme inner end of the staple in order 
to grip wire when the staple is in posi- 
tion. 





The 1937 
Wire Association Meeting 
Will be Held at 
Atlantic City, N. J. 
October I8th to 22nd, 1937 











Modernize Your Rod and 
Wire Storage Methods. 


e Cleveland Tramrail has 
done this 100% formany rod, 
wire mills, and wire products 


plants. 


Regardless of your 


tonnage — large or small — 
Cleveland Tramrail is adapt- 
able to your needs. 





Photo T-1172 


operating on a 


Consult your phone directory under 
Cleveland Tramrail, 


THE CLEVELAND CRANE SENGINEERING CO 


Single Suspended Hair Pin Hook handling 


1800 lb. loads of rod and wire. 
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‘Round the World With the Wire Industry 





"Apple Sauce" for Tempering 
Steel 
CTING Commercial Attache 
Jule B. Smith, Prague, writes 
that the Technical University in 
Prague and the machinery concern 
Skoda Works, Prague, Czecho- 
slovakia, are reported to have made 
satisfactory tests with a new 


method of tempering steel which 
in the tempering process replaces 
oil by apple juice. The apple juice 
preparation is called ‘“Kolodit”’ 
and it is stated that if the method 
proves of practical value it may be 
of importance for Czechoslovak 
iron and steel works, because oil 
for this purpose must be imported. 








Discussions At The 


Wire Association Meetings 
AT CLEVELAND — OCTOBER, 1936 





Now Available In 
Stenographic Minute Form 


Price $5.00 Per Copy 





INTERESTING DATA ON 
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. MATERIAL HANDLING .. . 
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The Cost is $2.50 
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Committee to Supervise Chinese 
lron and Steel Works 


EGULATIONS governing the 

formation of a Special Com- 
mittee to supervise Chinese iron 
and steel works have been ap- 
proved by the Executive Yuan, ac- 
cording to a radiogram from the 
office of the Commercial Attache, 
Shanghai. The Committee will 
consist of 5 members (appointed 
by the Yuan) who will examine 
production plans of each unit, and 
set up price standards for domestic 
iron and steel products. In ad- 
dition, the Committee is to be 
charged with formulating China’s 
trading policy in iron and steel 
products. 


ys -s 


Extension of International Drawn- 


Wire Cartel 


ECISION has been reached by 

the Directors’ Committee of 
the International Drawn-Wire 
Cartel (IWECO) to extend the 
cartel agreement without change 
until December 31, 1941, accord- 
ing to information from Acting 
Commercial Attache Jule B. Smith, 
Prague. The original agreement 
was reached on November 30, 1931 
by Belgian, Czechoslovak, Danish, 
German, Hungarian and Dutch 
producers of drawn-wire and wire 
nails, and is in charge of export 
sales of those items which are af- 
fected by the Compagnie Inter- 
nationale pour |’Exportation de 
Produits Trefile, Brussels. French 
cooperation has also been secured 
and, during 1936, agreements were 
made with the United Kingdom re- 
garding the cartel’s share of busi- 
ness on the British market, and 
with Austria, Norway and Sweden. 
The importance of the cartel rests 
in the fact that by allocating ex- 
port quotas to the national in- 
dustries of the member countries, 
it enables them to export their pro- 
ducts under identical terms and 
conditions. 
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German Notes 


Production and Export of Wire 


HE IWECO closed its order 

books at Christmas and did 
not reopen them until the end of 
the second week in January. The 
present amount of unfilled orders 
in the hands of the IWECO is about 
200% greater than the same time 
last year. Prices are now regarded 
unanimously as ‘‘Remunerative’’, 
because further advances took 
place, although not uniform, but 
for certain markets up to 10 shil- 
lings per ton and besides this high 
premiums were offered to export- 
ers for prompt delivery. As 
“prompt”, six to eight weeks have 
been regarded as_ satisfactory, 
whereas 10 to 12 weeks is a fav- 
orable shipment time, and 14 to 
18 weeks the usual quotation. 
When the order books were re- 
opened in January, business was 
“stormy” and the demand now ex- 
ceeds by far the capacity of the 
industry. Of course, a very large 
proportion of the demand is spe- 
culation, as customers are buying 
in the expectation of a further up- 
ward movement of prices, but the 
real demand of the consumers is 
also regarded as rather satisfac- 
tory and the outlook for 1937 as 
a consequence appears very prom- 
ising. The premiums offered by 
the buyers wishing to get wire are 
high. In one case up to $5 per 
ton has been offered. Orders from 
the United States, South Africa 
and all Latin American markets 
have been particularly large. 
Barbed wire, wire nails, and gal- 
vanized wire are chiefly in demand. 
The demand for wire ropes and all 
high quality steels is also very 
large. The prices are also up. 


ae 


The Price Situation 

OMESTIC prices for wire pro- 

ducts will be left unaltered 
for the whole year of 1937, as is 
the case with iron and steel prices. 
In spite of the circumstance that 
the iron, steel and allied industries 
are now nearing the 100% of pro- 
ductive capacity, the Government 
is very anxious to maintain a 
“quantity boom” instead of a 
price boom. The supply of raw 

(Please turn to page 152) 
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LAVITE 


THE IDEAL HEATING MEDIUM 


UNIFORMITY 
PRESERVED SURFACE 
CONTROLLED HEATING 
EXACT TEMPERATURES 


WIRE ANNEALING 


LAVITE is a bath for controlled heating that 
does not deteriorate. Its unique character- 
istics produce uniform and more economical 
results, cleanly and rapidly. 





LAVITE FURNACES 


Built to meet your requirements 
for annealing. 








Annealing Furnace 
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IN 


LETE LA 
HEAT TREAT H 


P E VITE 
G METHODS 


THE BELLIS HEAT TREATING COMPANY 


BRANFORD. CONNECTICUT 
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‘Round the World With the Wire Industry 





(Continued from page 151) 
raw material to the industry is 
regarded at present as _ satisfac- 
tory. 

+ + + 


Aluminum Wire Mesh 


HE substitution of aluminum 
metallic wire mesh for other 
metals has made further progress. 


At present this aluminum wire 
mesh is produced up to the thin- 
nest diameters, and this circum- 
stance, combined with the fact that 
the price for aluminum in Ger- 
many has been further reduced, 
whereas copper and other metals 
are much dearer, has accentuated 
this movement. The total quan- 
tity of copper, brass and bronze 





Speaking of large stocks: 





We do not know whether our stocks of dies 
are "the largest in the U. S."" because we never 
had the opportunity to check them against the 
stocks of our competitors. We do know, however, 
that besides the quantities that our main factories 
hold ready for immediate shipment to us on 
cabled notice, we carry at all times in America a 


stock averaging about 8,000 diamond dies. 





This ought to satisfy the trade that we are in 


a position to give prompt deliveries. 








Balloffet Dies and Nozzle Co., Inc. 


Quality Diamond Dies since 1870 
45-47 Adams Street 
GUTTENBERG, N. J. 
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wire mesh produced for German 
domestic purposes in 1936 has 
been only approximately 180 tons; 
the export quantity was approxi- 
mately 410 tons, and on this ex- 
port market the demand for 
aluminum mesh shows also a rising 
tendency. Monel metal, greatly 
in favor on many markets up to 
1935, appears to find less custom- 
ers at present. 


ae ae 
Insulated Wire Cartel 


* is probable that the conti- 

nental makers of cables and in- 
sulated wires will establish a cartel 
for export purposes, in which the 
principal cable products, particu- 
larly steel armoured cables and ali 
sorts of lead cables would be in- 
cluded. Negotiations between the 
German, Czechoslovakian and 
Belgian industry have come al- 
ready to a preliminary agreement. 


+ + + 


H. A. M. Van Hoffen, Manager, 
Wire Works, Union Steel Corp. 
Ltd., Transvaal, So. Africa 


T is interesting to note the world- 

wide influence of the Wire As- 
sociation. Among the newer mem- 
bers, we have Mr. H. A. M. Van 
Hoffen of Vereeniging, Transvaal, 
South Africa. Mr. Van Hoffen is 
consulting engineer to the wire 
works section of the Union Steel 
Corporation, Ltd., of Vereeniging, 
Transvaal, South Africa, and has 
recently been appointed manager 
of their wire works. 


+ + + 


HE Salem Engineering Com- 

pany announces removal of 
their offices in Salem, Ohio, to 
larger and more commodious quar- 
ters, the address being 521 East 
State Street. 


+ + + 


ALEM Engineering Company 

maintain offices at Salem, 
Ohio; Welland, Ontario; and Lon- 
don, England, and report from all 
offices a trend toward greater 
business. 
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Theodore B. Bechtel 


HEODORE B. Bechtel, Sales 
Engineer of the Electric Fur- 
nace Company passed away at his 
home at Salem, Ohio, Sunday eve- 
ning, February 7th. Funeral serv- 
ices were conducted on February 
10th at The Stark Memorial, Salem, 
Ohio, and also on February 12th at 


the McClurg Funeral Home, 
Frankford, Philadelphia, Pa. 
+ + + 


R. BECHTEL was an active 
member of The Wire Asso- 
ciation, contributing to many of 
its activities, and his passing will 
be profoundly regretted by his 


many friends. 
+ + + 


William Gould, M. E., Begins 
Practice as Consulting 
Engineer 


ILLIAM GOULD, M. E. Stev- 

ens’ Tech. 1922, has been re- 
cently retained to draw plans for 
and supervise installation of a 
Wire Drawing Mill to manufacture 
both high and low carbon wire. 


+ + + 


R. Gould first entered the wire 
industry in 1925 as foreman 

of a spring coiling department. 
Following his success here, he was 
given charge of the wire drawing 
mill connected with the plant of a 
large manufacturer of coil springs 
and allied products for furniture 
and bed spring use. He modern- 
ized the mill in every respect and 
also developed a simple mechani- 
cal means for controlling the cast 
of high carbon spring wire. Ex- 
cellent results in the wire drawing 
department lead to successive as- 
signments to other manufacturing 
departments. These included the 
manufacture of Coils and Con- 
structions for Furniture and Auto 


Seats, Inner Spring Mattress 
Units, Studio Couches, Bed 
Springs, etc., etc. 

+ + + 


E was thereafter put in charge 
of the Cost Work for the 
plant. When expansion of the 
business necessitated moving to 
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larger quarters, he drew up plans, 
specifications and contracts and 
supervised all work in connection 
with moving and installation. 


+ + + 


OMPETENT authorities in the 

Wire and Spring Industry 
speak of Gould’s unusual ability 
for critical study and analysis of 
industrial conditions and point out 
that he is “able, energetic, re- 
sourceful and... sound’. He has 
also a background of Cost and 
Valuation experience with con- 
sulting engineers. 


E wish Mr. Gould every suc- 
cess in his new venture. 


ay ea 
Johnson Wire & Steel Co. to Build 
New Plant on Coast 


OHNSON Wire & Steel Com- 

pany of Worcester, Mass., will 
build a new factory at Alameda 
Boulevard and Imperial Highway, 
at a cost of $100,000. The new plant 
will be used for the manufacture 
of high-carbon steel wire for beads 
on automobile tires. C. D. John- 
son is president. 
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SCOTT WIRE. TESTERS 











The illustration shows our 500 and 1,000 pound capacity 
tensile machine with the famous autographic recorder which mag- 
nifies the test line to such proportions that yield, flow, and all 
other points of the test are clearly read from the graph. 


No highly trained operator needed to obtain perfect work. 


HENRY L. SCOTT CO. 


Operate on the 
dead weight 
principle and 
are: 


1. Simple in 
design 


2. Heavily 
constructed 


3. Accurately 
made 


Our machines 
will give years of 
dependable, sat- 
isfactory, and 
inexpensive ser- 


vice. 


Providence, R. I. 
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Second Edition — NEW AND REVISED 





WIRE DRAWING 


AND THE 


COLD WORKING OF STEEL 
By 


ALASTAIR T. ADAM, A.R.T.C. 
PHOTOGRAPHS, DIAGRAMS & TABLES 


é ieee publication of the first edition of ''Wire Drawing and the Cold 
Working of Steel’ occurred over ten years ago, but in this age of 
technical development the progress made is so rapid that such a period 
is sufficiently lengthy to make any text-book out of date, and in the 
preparation of the second edition of this valuable work the author has 
not been so much surprised that much has had to be revised, or rewritten, 
as that any of the text could be left without modification. 


+ + + 


HE main scheme of the original edition has been retained with its 

intention of so presenting the subject that it may be of interest to 
both the wire manufacturer and the wire user. Some matter has been 
eliminated, but much has been added, notably an entirely new chapter 
dealing with typical applications of wire; and although some of the old 
text remains unaltered, every chapter has been completely revised and 
several entirely rewritten. The volume has also been re-illustrated with 
a large number of photographs, diagrams and tables. Thus has been 
brought fully up to date the author's intention to explain the real nature 
of cold-worked products, and to show how the physical properties re- 
quired for a particular process may be obtained. 


+ + + 


NEW — REVISED — UP TO DATE EDITION 
PRICE $12.00 PER COPY DELIVERED 


In The United States — Duty Paid 


Mail Your Orders To 
Book Department 


WIRE & WIRE PRODUCTS 


17 East 42nd Street 





New York, N. Y. 
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Bonderizing 
(Continued from page 138) 


ing process is designed to improve 
the surface of the metal treated 
to give a better base for applica- 
tions of paint or lacquer, and to 
retard rust of the metal itself. 
+ + + 

HIS process is a method of 

chemically producing a phos- 
phate coating on iron and steel, 
which coating is composed of mil- 
lions of microscopic crystals, in- 
tegral with the metal itself. Being 
insoluble in water, this coating ef- 
fectively retards corrosion result- 
ing from moisture that may pene- 
trate the paint film and provide a 
foothold for the paint, which pre- 
vents flaking or peeling. The fin- 
ishing material flows into the in- 
terstices between the fine crystals 
and, when dry, is securely anchor- 


ed to the metal. 
++ + 


HIS process essentially con- 
sists of a chemical bath suit- 
able for the production to be pro- 
cessed. There are two different 
methods of Bonderizing in common 
use at this time—one an immer- 
sion and the other a spraying meth- 
od. Processing by the immersion 
method is accomplished in from 2 
to 5 minutes—by the spray meth- 


od, in 60 seconds. 
+ + + 


HE quantity and character of 
work to be done determines 
which method should be used, and 
these factors, plus the type of in- 
stallation decided upon, determine 
which one of the systems should 
be used. The Bonderizing Process 
is always preceded by a proper 
cleaning and rinsing system and is 

followed by rinsing and drying. 

+ + + 
Recent Literature on Springs 


“DO ETTER Springs for Electrical 
Products” Anon., Electrical 
Manufacturing, Jan. 1937—Dis- 
cusses factors influencing the se- 
lection of design and materials for 
springs, with several specific ex- 
amples given as illustrations. 


+ + + 
“T) ARRIERS to Hurdle in Suc- 
cessful Spring Buying”—The 
Mainspring, February, 1937. Pub- 
lication of the Wallace Barnes Co., 
Bristol, Conn. This article treats 
with the following factors from the 
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spring buyer’s viewpoint: Design, 
Materials, Manufacturing Vari- 
ations, Inspecting, Stock Storage. 


+ + + 


RANE Truck Stability Aided 

by Chromium Vanadium 
Springs”—Vanadium Facts, Janu- 
ary, 1937. Describes the springing 
of industrial crane trucks manu- 
factured by the Automatic Trans- 
portation Company at Chicago. 
Helical springs of chromium, 
vanadium steel, supporting the en- 
tire chassis, crane structure and 
load, form the basis of the rugged 
spring suspension now used on 
these industrial cranes. 


+ + + 


Westinghouse Office Moves 


HE Westinghouse Electric and 

Manufacturing Company will 
move its Pittsburgh office and 
some of its general offices now 
located at East Pittsburgh to the 
Union National Bank Building in 
Pittsburgh. Occupying nine floors 
of the building, from the fifth to 
the thirteenth floors, the Pitts- 
burgh district office, subsidiary 
district offices and headquarters 
offices including executive, legal, 
industrial relations, sales and ac- 
counting departments, will be cen- 
trally located in the Union Bank 
Building to facilitate their opera- 
tions. Formerly the company’s 
district office and _ subsidiary 
offices had been in this same build- 
ing. The move will be made about 
May 1. 

+ + + 


ATIONAL-STANDARD  CO., 

Niles, Mich., has purchased 
the physical assets of the Athenia 
Steel Co., Clifton, N. J., and will 
operate the plant as the Athenia 
Steel division. The personnel of 
this division will remain unchang- 
ed. The Athenia plant special- 
izes in tempered and_ polished 
steel for clock, watch, motors, etc. 
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... that WORKS for you 


Digs right in and helps you turn out more volume, better ' 
products, with fewer delays and rejections. Keystone wire 
works perfectly in your plant because Keystone technical men 
do their work well: First, to develop the wire best adapted 
to your needs, and then to see that it is produced with exact 
uniformity . . . whether it’s your second order or your hun- 
dredth. 


Pass your wire problems on to Keystone. Prompt and care- 
ful attention is yours without obligation. 


KEYSTONE 


STEEL & WIRE CO. co W., Peoria, Illinois 
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Exports and Imports of Wire 
(Continued from page 147) 


the United States, its total of 10,- 
011 tons including chiefly shapes 
(4,188), solid and ‘hollow bars 
(2,551), ‘other’ hoops (1,146), and 
sheets, skelp, and sawplate (861). 
Next was Germany (5,273 tons) 
sending in mostly barbed wire 
(1,361), ‘other’ pipe (1,259), 
sheets, skelp, and sawplate (600), 
and railway track material (472). 
British India—the next supplier of 
importance—confined its participa- 
tion (4,750 tons) solely to pig iron. 
Canada’s trade (4,537 tons) was 
mostly of spiegeleisen (3,860), and 
pig iron (367). Soviet Russia’s 
participation (3,108 tons) was all 
of pig iron, while that of Norway 
(3,069 tons) was mostly of ferro- 
manganese (2,959). 
+ + + 


ECEMBER receipts of CARD 

CLOTHING amounted to 38,- 
493 square feet valued at $54,820 
and came from the United King- 
dom (29,707 square feet and $45,- 
594), Belgium (7,340 square feet 
and $6,841), Germany (1,003 
square feet and $1,463), Austria 
(8378 square feet and $553), and 
Switzerland (65 square feet and 
$369). During 1936, an aggregate 
of 318,726 square feet valued at 
$431,306 was received, against 
201,607 square feet valued at 
$254,463 in 1935, and 200,212 
square feet valued at $246,187 in 


1934. 
+ + + 


HE import total of WIRE 

CLOTH AND SCREENING 
for December was 89,774 square 
feet (127,935 square feet in No- 
vember) and the chief suppliers 
were Germany (62,618), Canada 
(13,860), and the Netherlands 
(12,953). During the entire year, 
imports of this product totaled 
1,006,726 square feet in compari- 
son with 790,928 square feet and 
649,467 square feet, respectively, 
in the two preceding years. 


+ + + 


IRE HEDDLE imports during 
December at 803,000 pieces 
compared with 649,000 pieces in 
November and came from Germany 


(Please turn to page 158) 
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Pickling of Metals and Alloys 


“PNECAPAGE des Metaux et 
Alliages” (Pickling of Metals 
and Alloys) is the title of a new 
book by G. de Lattre, with preface 
by G. Charpy, published by Du- 
nod, 92 Rue Bonaparte, Paris, con- 
taining 189 pages, 41 charts and 
illustrations. 
+ + + 
HE author starts with a gen- 
eral review of the theory of 
solution of metals in acid, and the 
effect of various physical phe- 
nomena on the speed of the re- 


actions. 
+ + + 


HE second section deals in a 

practical way with the pickling 
of ferrous alloys, solubility of 
oxides, influence of temperature, 
acidity, iron content, agitation, 
and various salts. Much attention 
is given to recovery of iron sul- 
phate by various commercial pro- 
cesses. Materials and design of 
pickling and recovery equipment 
are reviewed, as well as_ testing 
and control of solutions, for muri- 
atic as well as sulphuric acid prac- 
tise. 

+ + + 

HE third section deals with 

the copper-base metals, the 
fourth with aluminum and_ its 
alloys, the fifth with operations 
preliminary and subsequent to ac- 
tual pickling, and the sixth and 
last section deals with inhibition. 


++ + 


HIS book is available only in 
the origina! French text. 


+ + + 


Upson-Walton Co. Acquires 
Interest in Belleville Wire 
Rope Co. 


PSON-WALTON Co., 1310 

West 11th St., manufacturer 
of wire rope, ship chandlery, etc., 
has acquired a controlling interest 
in Belleville Wire Rope Company, 
691 Main Street, Belleville, N. J., 
and will consolidate. The Belle- 
ville plant will be expanded, in- 
cluding installation of additional 
equipment, and will be used for a 
new eastern branch. 
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Billets and Wire Rods; Bright 
Basic, Annealed, Galvanized and 
“Konik’”” Wire; Nails, Staples, 
and Kindred Products. 


Tr. Mrk. Reg. U. S. Pat. Off. 


FOR 





HIGH PRESSURES 





STEEL in Rods and Wire 


In the ball bearing, where sheer strength and elasticity of the metal 
must transform theoretical point contact to an area and carry severe 
unit loads through innumerable cycles without fatigue, “Konik” shows 
its remarkable case-hardening, heat-treating, and physical properties. 
In tire chains “Konik’s” high degree of workability, weldability, and 
ease of carburizing, speeds production and cuts costs. Its deep case 
resists abrasion, its tough core resists fracture, adding life and 
strength to tire chains. ‘“Konik’s” better chemical resistance cuts 
corrosion hazard in the bearing, reduces rust on tire chain. 

Neither a high alloy steel nor a stainless steel, this patented steel, con- 
taining copper, nickel and chromiun, is cutting costs and improving 
products for a number of manufacturers. Consult our metallurgists; 
find out what “Konik” will do for you. 


CONTINENTAL STEEL CORPORATION 


PLANTS AT CANTON, KOKOMO and INDIANAPOLIS 





Manufacturers of 
Lawn, Chain-Link, Diamond 
Mesh, Farm and Poultry Fence; 
Barbed Wire and Bale Ties; 
Gates and Posts. 


Black, Galvanized, Galvannealed, 
and Special Coated Sheets; Gal- 
vanized and “Seal of Quality” 
Roofing. 


10/11/35 
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“I¢ ain’t in 
there, Mister” 


The Bearded Prophet, the 
Soothsayer, the Seventh Son 
of a Seventh Son, can’t gaze 
into the crystal ball and find the 
answer to your corrosion prob- 
lems. 


Corrosion problems just aren’t 
solved that way. Some are 
solved by the trial and error 
method; many of them are 
solved by the use of Duriron 
Company acid-resisting equip- 
ment: 


Of course, we are much in favor 


of the latter method. But, after . 


all, what difference does it make 
whether the equipment is called 
Duriron, Durichlor, Durimet, 
Durco Alloy Steels, or Alcumite 
—so long as it does the job 
satisfactorily ? 





Ths — 


You are interested in results 
. in lower costs of mainten- 

ance ... in more trouble-free 

service from your equipment. 


We've got something for you 
that will handle acids or acid 
solutions. 


So, if you have a corrosion con- 


dition that is troublesome, find. 


out if we can help you any. We 
shall be glad to work with you. 


THE DURIRON COMPANY, Inc. 


445 N. Findlay St. 


Dayton, Ohio 





NINE 


NORBIDE 


NORBIDE ABRASIVE . 


NORBIDE 





ABRASIVE 


The choice of users of carbide dies for econom- 


ical shaping, ripping and finishing. 
NORTON COMPANY, WORCESTER, MASS. 
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Exports and Imports of Wire 
(Continued from page 156) 
(753,000), and Switzerland (50,- 

000). 
‘. 


+ + 

ECEMBER receipts of FOUR- 

DRINIER AND OTHER 
PAPER-MAKING WIRE reached 
41,154 square feet against 27,515 
square feet in November and came 
from Austria (15,523), France 
(13,276), Germany (6,470), Swe- 
den (2,162), the Netherlands 
(2,038), and Czechoslovakia (1,- 
675). 

+ + + 

O trade whatever occurred in 

WIRE FENCING AND NET- 
TING, galvanized before weaving, 
as compared with «a total of 96,700 
square feet received in November. 
During the entire year the total 
was 5,271,201 square feet against 
7,199,597 square feet in 1935, and 
9,589,775 square feet in 1934. Of 
the galvanized after weaving 
grade, December recepits stood at 
40,000 square feet (371,000 square 
feet in November) and came en- 


tirely from Germany. 
++ + 
XPORTS of iron and steel wood 


screws during December, 1936 


totaled 33,261 gross valued at 
$6,287. Of this total Cuba took 


15,474 gross valued at $1,577; 
Uruguay 2,850 gross valued at 
$286; Mexico 2,360 gross valued at 
$641; Union of South Africa 1,920 
gross valued at $239; Venezuela 
1,875 gross valued at $195; Col- 
ombia 1,653 gross valued at $234; 
Argentina 1,080 gross valued at 
$1,935. 
+ + + 
XPORTS of brass wood screws 
during the same month total- 
ed 5,732 gross valued at $1,953. 
Of this total Cuba took 3,012 gross 
valued at $859; Panama 772 gross 
valued at $250; Canada 692 gross 
valued at $390; Venezuela 5190 
gross valued at $67; Bermuda 296 
gross valued at $158. 
+ + + 
MPORTS of wood screws during 
the same month totaled 45,581 
gross valued at $2,314. Of this 
total Japan supplied 34,794 gross 
valued at $2,403; Belgium 9,762 
gross valued at $743; United King- 
dom 230 gross valued at $55; Ger- 
many 700 gross valued at $72; 
Canada 95 gross valued at $41. 
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Twisted Paper Cords For Insulating Wire 
By E. R. Chatterton, Treas. 


E. W. Twitchell, Inc 


HE electrical wire trade, of 

course has long been familiar 
with various kinds of paper and 
their uses in the electrical field. 

+ + + 

HEY have as well a full knowl- 

edge of the uses of folded and 
twisted paper cords not only for 
house wiring but for automotive 
uses as well. 





Photograph of cable or harness in which .032 
black paper yarn is used. +> 


UTOMOTIVE plants have, 

however, we believe gone a 
step beyond the regular electrical 
wire manufacturers in that they 
have used for some time small sizes 
of paper twine such as .028 and .032 
as an absolute outside braid con- 
taining only a few cotton warp 
threads. This braid is used quite 
generally by manufacturers of 
motor cars as a means of holding 
all the ignition wires in one cable. 
After braiding it is ef course, sub- 
jected to a waterproofing agent of 
a soluble shellac nature. By rea- 
son of its service for many years 
in varying temperatures it has 
proven its reliability. In winter 
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. Philadelphia, Pa. 


alone, the temperature under the 
hood can at times quickly vary 
from freezing to almost 200°. It 
is now also being used quite ex- 
tensively as an outside braided 
cover on battery cables. It has 
served satisfactorily in this capa- 
city we understand for some time 
because of its abrasive resisting 
qualities. 
+ + + 
E believe its use, as an out- 
side braider replacing cot- 
ton or silk, could also be extended 
tremendously in general electrical 
wire work to advantage. 
+ + + 
APER twines are now available 
in sizes from .020 diameter and 
up. Shortly the paper twine in- 
dustry promises paper yarns as 
fine as .010. 
+ + + 
Advantages of "Cellophane" For 
Insulating Wire 


“ 7~ELLOPHANE” is also a pro- 
duct that is fast becoming 
popular in the wire trade. While 
it is well known, its many uses 
have never been thoroughly in- 
vestigated by this trade. 
+ + + 
OME of its desirable character- 
istics are as follows: 


1. Resistance to oil, grease and satur- 
ants. 
2. Very high tensile strength for a 
given weight or thickness. 
. High resistance to heat. > 
. When colored for identification pur- 
poses, it is not appreciably affected 
by saturants. 
5. Good flexibility. 
+ + + 
HERE is no doubt that these 
/ 1 properties in strip, twisted, 
folded or crushed form will find 
many unusual uses in the electrical 


field. 
+ + + 


MONG these may be visualized 

a tubular loom or covering, 
very resistant to oils and greases 
and possibly also to abrasion based 
on the toughness and flexibility of 
“Cellophane” celiulose film—as a 
colored filler with permanent color 
for marking and identification or 


(Plase turn to page 160) 
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Saves Your Dies 
(One Annealing) 


With the continuous lead 
coating of AMALOY you can 
draw stainless steel rod from 
.28” to .020”, with only ONE 
annealing. This means faster 
production, lower costs and 
greater earnings. 


With less handling and the 
speeding up of drawing opera- 
tions as a prime consideration, 
you can enjoy the added ad- 
vantage of prolonging the life 
and usefulness of your dies. 


A Tenacious 
Drawing Lubricant 


The lead coating of AMALOY 
adheres tenaciously down to 
the finest strands, a marvelous 
lubricant; the coating bond 
with the underlying wire can 
be convincingly demonstrated 
as to tenacity by a continuous 
drawing and redrawing with- 
out breaking the continuity 
of the lead coating. 


AMALOY is amazingly different 
—easily and quickly adapted, 
extremely flexible and will 
flow with the longation and 
reduction throughout the 
drawing operation. It retards 
work hardening and there- 
fore increases work life of the 
material to bé: drawn. 


A Protective Coating 
for Conductors 


A steadily growing number 
of insulated wire manufac- 
turers use AMALOY as a substi- 
tute for tin coating on rubber 
insulated copper conductors, 
at a fraction of the cost of 
tin coating and with much 
better results. 

It has the full approval of the 
Underwriters Laboratories. 
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& Foundry Company 


Sales Office 
511 Fifth Avenue, New York, N. Y. 


Factory 
5502-5524 Second Ave., Brooklyn, N. Y. 
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Choose and Use 





In Wire Drawing 


MANUFACTURED BY 


American Lime & Stone Company 


Bell-Mine Pulverized Lime 
It is uniformly burned, high 
in calcium oxide content, 
pure and free from grit. 


BELLEFONTE, PA. 





Ufarner Company. 


BELLEFONTE DIVISION 








€sT 1ess INCIDIS 


Ai 
American’ 


517 West Huntingdon St. 


Pee ena 
ENNSYLVANIA 








A SIMPLE, efficient, compact, high speed 
Insulating Machine applying cotton, silk, paper, 
or transparent films with equal facility, either 
single or double cover. 


Maintenance cost is low and price is 


MODERATE. 








Twisted Paper Cords for Insulating 
Wire 
(Continued from page 159) 


possibly to give a more flexible 
cable or wire due to the fact the 
cord will not saturate and stiffen 
when treated with solvent type of 
coating. 

+ + + 


S a possible answer to the tree 
wire problem, hard twisted 
“Cellophane” cords are now being 
considered by some manufacturers 
for outside covering in spiral or 
braided forms. 
+ + + 


Recovery of Steel From Acid 
Brittleness 
(Continued from page 128) 


(11) High carbon steels cannot be ef- 
ficiently baked at 100°C. 

(12) The longer the time of pickling, 
the more the embrittlement in- 
duced, but the steel follows the 
same path of recovery, except 
that it begins to recover from a 
lower value of toughness. 


+ + + 
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Carboloy Issues Bulletin on Grade 
Selection 


UCH information of practical 
value to users or prospective 
users of cemented carbide tools is 
contained in Engineering Bulletin 
No. TA-371, just issued by Car- 
boloy Company, Detroit, Michigan 
on the subject of proper carbide 
grade selection. This 12 page bul- 
letin explains the necessity of con- 
sidering (1) type of material be- 
ing machined (2) name of part to 
be machined (3) machining speci- 
fications and (4) type of machine 
used, in the selection of cemented 
carbides. An extremely useful 
section of this bulletin is that de- 
voted to an alphabetical listing of 
iron, steel, non-ferrous metals and 
non-metallic materials with the 
suggested grades of Carboloy for 
roughing and finishing operations 
on each material. Supplementing 
this is a list of Carboloy grades 
giving their physical character- 
istics and recommended applica- 
tions. 
+ + + 
HE entire bulletin is designed 
so that it is relatively easy 
for one to choose the grade suitable 
for his particular job. In the 
selection of cemented carbides, the 
data contained in TA-371 should 
prove exceptionally helpful. Copies 
of this bulletin may be obtained 
upon request, from Carboloy Com- 
pany, Inc., 2985 East Jefferson 
Avenue, Detroit, Michigan. 
+ + + 
HIS company also advises that 
their Pittsburgh office has sup- 
plemented its service to the south- 
east territory with an additional 
district representative, Mr. J. E. 
Weldy, 1107 South 30th Street, 
Birmingham, Alabama. 
+ + + 
R. Weldy was formerly located 
in the Detroit district sales 
office and prior to that he was a 
special representative for the Car- 
boloy Company in the State of 
Minnesota. 
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Carnegie-lllinois Joliet Plant to be 
Transferred to American Steel 
& Wire 


RANSFER of the Joliet, IIl., 

plant and property of the Car- 
negie-Illinois Steel Corporation to 
the American Steel & Wire Com- 
pany became effective January Ist. 
Both organizations are United 
States Steel Corporation subsidi- 
aries. Property transferred will 
include the splice bar mills, spike 
mill, merchantile mills and _ bolt 
and nut factory. The Carnegie- 
Illinois Steel Corporation will re- 
tain two blast furnaces and the 


coke plant. 
+ + + 


ITH the exception of the two 

blast furnaces and _ coke 
plant, operations formerly con- 
ducted in Joliet by Carnegie-Illi- 
nois will be continued under the 
management of the American Steel 
& Wire Company who now oper- 
ate the Rockdale and Scott Street 
works. In addition the wire com- 
pany will operate new rod mills 
now under construction on the 
property. The Carnegie-Illinois 
Steel Corporation will continue to 
market the track accessories manu- 
factured at the Joliet works as it 
has done in the past. These pro- 
ducts include angle bars, cut- 
thread bolts, heat-treated bolts, 
spikes and screw spikes. 

+ + + 


American Steel & Wire Co. 


Changes in Personnel 
LIFFORD E. HOOD, vice presi- 
dent in charge of operations, 
American Steel & Wire Co., Cleve- 
land, has been appointed to the 
newly-created position of execu- 
tive vice president. M. W. Reed, 
assistant to vice president and 
chief engineer, succeeds Mr. Hood 
as vice president in charge of oper- 
ations. 
+ + + 
[4 B. JORDAN, heretofore man- 
ager of Cleveland district 
mills, has been named assistant to 
the vice president, and G. H. Rose, 
construction engineer, has been 
promoted to chief engineer. B. H. 
Gedge has been appointed manager 
of Cleveland district mills, suc- 
ceeding Mr. Jordan, and W. F. 
Munford becomes superintendent 
of the Cuyahoga works. 




















Jempering ; ees 


Revolutionary advance in furnace design 
which gives new high efficiency in pro- 
duction. 


Cyclone action forces heat directly 
through the densest charge, producing 
increased speed and uniformity in tem- 
pering. 

Cyclone construction withstands 
unusual abuse, reducing production 
delays and maintenance costs to a 
minimum. 


Electric and Gas Fired Types with 
Precision Control. Bulletins on request. 














Lindberg Engincering Co. 


223 UNION PARK COURT 





CHICAGO, ILLINOIS 


Offices In Principal Cities 
CANADA: WILLIAMS & WILSON, Ltd. 
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Welded Alloys Rolled to 


WHOEVER UNDERSTANDS GERMAN Infinitesimal Thickness 


TRIPS of two alloys, Copnic and 
Should Read Chromel, were welded _ to- 
gether and rolled to a thickness of 
- six millionths of an inch recently 
“Draht-Welt” (Wi re World) in the laboratories of the General 

Electric Company. Even when 
Saes magnified 250 times the weld in the 
A weekly for the wire industry ultra-thin bimetallic foil can be 
distinguished only by the differ- 
ence in color between the two 





and related lines. 


alloys. 
ZF + + + 
OLD has been beaten to four 
Subscription price: Rm. 6.50 quarterly millionths of an inch, and 


aluminum has been thinned by the 
same treatment to ten millionths 


Sample copies free on request from: of an inch; but this is the first time 
two alloys have been welded to- 
DF gether and then reduced to such a 

thin section by rolling. 

Martin Boerner — Verlag 7 Mae 

HE six millionths of an inch 
Halle — Saale thickness was achieved by 
Germany placing the welded strips of the 


two alloys—the one of copper and 
nickel and the other of chromium 
and nickel—between pieces of steel 
and reducing the combination as a 




















| DESIGNERS AND MANUFACTURERS 











it by si it bet lls. 
OF EQUIPMENT FOR The fin proket at ie Slag ae 

THE WIRE MILLS AND SPRING MAKERS process is as delicate as gold leaf 

THE MACHINES THAT PUT THE ‘RINGS’ IN ‘SPRINGS’ and must be handled with equal 
UNIVERSAL SPRING COILERS ial “ & % 

TORSION SPRING MACHINES 

FLEXIBLE CASING AND HE two alloys might have been 

FLEXIBLE METALLIC TUBE COILERS lap welded after being rolled, 

AUTOMATIC AND HIGH SPEED SPRING COILING according to engineers in charge of 

AND WIRE MILL EQUIPMENT the work, but such a procedure 

would not have given the same 

SLEEPER & HARTLEY, INC. clean appearance and _ uniform 

WORCESTER - MASSACHUSETTS characteristics. Rolling is the only 











method known by which such ex- 
treme and uniform thinness can 
be obtained in metals. 









+ + + 
VIAN NEY INDBERG Engineering Com- 

pany announces that Mr. L. A. 
250 E. 43rd. St., New York City Shea, formerly Chicago District 


Manager for the Hevi Duty Elec- 


OAC M eee aay | ‘tic Company, has joined their or- 

ganization in the capacity of As- 
sistant Sales Manager. Mr. Shea 
had been with the Hevi Duty Elec- 
tric Company for eleven years, 
most of his time having been spent 


in the Engineering Department. 
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Industrial Safety Booklet 


HE National Safety Council 

recently published an attrac- 
tive booklet on industrial safety 
that is an excellent delineation of 
what intelligent accident preven- 
tion work can and should mean to 
industrialists and plant operation. 


+ + + 


ETWEEN its covers is the pro- 
found comment of more than 
a score of the leading “big names” 
in American industry. Each gives 
unstinting praise to the value of 
safety—most of them itemize and 
interpret what it has meant in 
their particular businesses in terms 
of reductions in accident frequency 
and severity. Most of them point 
out that improved safety in their 
plants has brought increased pro- 
fits. And, most of them empha- 
size as most important that their 
plant organizations for safety have 
saved thousands of employees 
from accident-death and injury. 


+ + + 


MONG the men who contri- 

buted voluntarily to the book- 
let were such outstanding figures 
as R. H. Cabell, President of 
Armour and Company; Lammot 
duPont, President of E. I. duPont 
de Nemours and Company; AI- 
fred P. Sloan, President of General 
Motors; P. W. Litchfield, Presi- 
dent of Goodyear Tire and Rub- 
ber Company; S. G. McAllister, 
President of International Har- 
vester Company; S. A. Holman, 
Vice-President of Libby, McNeill 
& Libby ; Paul Hoffman, President 
of The Studebaker Corporation; 
G. T. Swift, President of Swift & 
Company; F. B. Davis, Jr., Presi- 
dent of United States Rubber 
Products, Inc.; Edgar S. Bloom, 
President of Western Electric Com- 


pany. 
+ + + 


O the fellow who has an acci- 

dent problem in his plant and 
yet is not completely sold on the 
efficacy of a plant safety organ- 
ization and doubts that formation 
of such an agency would be good 
business, this booklet would, in- 
deed, be tonic to change his atti- 
tude. The National Safety Coun- 
cil distributes the booklet without 
charge. 
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Learnabout PARALAN 


Paralan will give your finished wire and wire products 
protection from atmospheric corrosion in the mill and in 
shipping. Paralan-coated wire can be spot welded or 
soldered without cleaning. Also, Paralan leaves surfaces 
in good condition for all types of finishes—enameling, 
japanning, lacquering, plating, etc. 


Write for further information. We may be able to solve 
your difficulties. 


AMERICAN LANOLIN CORP. 


LAWRENCE, MASSACHUSETTS 

















STEELSKIN 


REG. U. S. PAT. OFFICE 


For High or Low Carbon Wire 


WIRE DRAWING SOAPS 


Established 30 years 


R.H. MILLER CO., Inc. 











Homer, N. Y. 

















BECOME _ 
QUALITY = CONSCIOUS 


BY USING 
RUSCH DIAMOND DIES” 


RUSCH WIRE DIE CORPORATION. 


275 SEVENTH AVENUE, NEW YORK, NEW YORK 
She AMM. Smertcan Made iY) tamond iF) te 




















TRADE MARKS 


Does your product bear a distinctive trade mark? 
prevent competitors from using it? Have you registered it in the United 
States Patent Office? A patent on the product is not necessary in order 
to register its trade mark in the Patent Office. Write us for information 
on trade marks and the Federal registration that entitles you to display 
with your trade mark, the notice “Reg. U. S. Pat. Off.” 


Lancaster, Allwine & Rommel 


Registered Patent and Trade Mark Attorneys 
438 Bowen Bldg.—815 15th St. N. W. Washington, D. C. 


If so, can you 
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S. S. Marshall, Jr., Gen. Operating 
Manager of Jones & Laughlin 
Steel 


. S. MARSHALL, JR., has been 

appointed general manager of 
manufacturing operations of the 
Jones & Laughlin Steel Corpor- 
ation. 

+ + + 

INCE February 6, 1936, Mr. 

Marshall has been assistant 
general manager of manufactur- 
ing operations and before that he 
was general superintendent of the 
Pittsburgh works. 





99% 


of the pickling rooms 
of the world 


use 


RODINE 


in the pickling bath to 
save money and produce 
a better product. 


If you have a metal fin- 
| ishing problem--pickling-- 
cleaning -- painting -- con- 
sult our experts--Service 
Free. 








| AMERICAN CH EMICAL pal NTCO. 


AMBLER PENNA. Detroit 
6339 Palmer Ave., E. | 











Think of it!| 





NEP 


100% INHIBITOR 


Tested-Approved By The Chemist. 
Adopted By The Superintendent. 
That Makes It Unanimous. 


The Wm. M. Parkin Co. 
Chemical Engineers 
Pittsburgh, Pa. 
Actively in Steel since 1860 
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FOR DRY 
AND WET 


and finish. 


MAGNUS CHEMICAL COMPANY 





Wire Drawing Soaps 


u Successfully meet recent special demands made by high- 
DRAWING speed drawing and the added attention given to brightness 


Send for special Wire Drawing Bulletin. 


FOR FERROUS, 
NON-FERROUS 
WIRE 


188 South Avenue, Garwood, N. J. 








Carboloy Adds to Engineering 
Staff 


ARBOLOY Company, Inc., De- 

troit, Michigan, manufactur- 
ers of Carboloy cemented carbide 
tools, dies and wheel dressers an- 
nounces the appointment of Fred- 
erick W. Lucht to its engineering 
staff at Detroit. Mr. Lucht was 


formerly with the McCrosky Tool 
Corporation of Meadville, Pennsyl- 
vania, and prior to that he was 
connected with Goddard & God- 
Company, 


dard Tool Detroit, 


Michigan. 





FRED W. LUCHT 


NNOUNCEMENT is also made 

of the appointment of Mr. 
Fred Schonberger as an additional 
representative in the Philadelphia 
territory. Mr. Schonberger has 
been associated with the cemented 
carbide field for several years. He 
has been assigned to the area com- 
prising eastern Pennsylvania, 
southern New Jersey, Delaware, 
Maryland, District of Columbia, 
and the eastern portion of Vir- 
ginia. 


Research on Tire Chains at Mellon 
Institute 


N Industrial Fellowship that is 

investigating broadly the dur- 
ability of automotive tire chains 
has been founded at Mellon Insti- 
tute of Industrial Research by The 
McKay Company of Pittsburgh, 
Pa., which manufactures commer- 
cial chains of all types. This Fel- 
lowship, which began operation on 
September 15, 1936, has for its 
objective the production of better 
chains, particularly for the motor- 
ist. A comprehensive program of 
basic research is being carried on, 
including studies of the design, 
materials, processes of manufac- 
ture, and testing of chains. 


+++ 


Bb tse McKay Fellowship is head- 
ed by Dr. David F. Helm, who 
received his professional education 
at Denison University (A. B., 
1928), Michigan State College (M. 
S., 1930). and Ohio State Univer- 
sity (Ph. D., 1934). Prior to join- 
ing the research staff of Mellon 
Institute, Dr. Helm was employed 
as research engineer on cast iron 
metallurgy in the Engineering Ex- 
periment Station of the Ohio State 
University; previously he was a 
chemist with the Midgley Found- 
ation, Columbus, Ohio. 











Wire 
Drawing 
Diamond 
a. Dies 
COCHAUD 


WIRE DIE CORPORATION 
300 W. 56th ST.. NEW YORK 
Tel. Col. 5-1340 
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FOLDED PAPER FLATS 
PAPER INSULATION YARNS 
TWISTED “CELLOPHANE” 
YARNS 


E. W. TWITCHELL, INC. 


3rd & Somerset Sts. Phila., Pa. 











STRIP 
ZIN WIRE 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 

















RUESCH) 


Machinery For 
Wire, Tube, And Brass Mills 
409 Mulberry St., Newark, N. J. 











Broden Construction Co. 
Wire Mill and Cold 
Rolling Equipment 
11730 Harvard Ave. 
CLEVELAND, OHIO 








WIRE DRAWING MACHINERY AND 
EQUIPMENT 
Rod Frames—16” Frames, 8” Frames 
—Take-Up Frames, Wire Pointers— 
Puller Tongs. 
General Castings for Wire Mill use. 
Circulars on Request. 


E. J. SCUDDER FOUNDRY & 
MACHINE CO. 
TRENTON, N. J. 








Scxum AG) 


CONTINUOUS ROD MAKING 


STRAIGHTENING AND POLISHING 
ACHINES 


M 
W. A.SCHUYLER 


FISK BLDG. NEW YORK 








HIGH SPEED 


Welding Wire Straightening and 
Cutting Machinery 


Round Wire Straightening and 
Cutting Machinery 


Flat Wire Straightening and 
Cutting Machinery 


Roll and Rotary Wire Straighteners 


THE F. B. SHUSTER CO. 


New Haven, Conn. 
Straightener Specialists Since 1866 
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New Mechanical Book Describes 
Solution of Metal Problems 


NEW booklet describing the 

solution to scores of actual 
metal problems as encountered by 
the engineer has just been issued 
by The International Nickel Com- 
pany. Containing 48 pages, illus- 
trated throughout, this booklet has 
been prepared primarily as a guide 
book to Monel and other non-fer- 
rous nickel alloys in the fields of 
engineering applications. It also 
covers the corrosion resistance and 
other properties of these metals. 


+ + + 


HE booklet includes 20 sub- 

divisions, each devoted to 
specific problems in fields from 
hydroelectric and steam power 
plants to highway maintenance, 
refrigeration and automobiles. 

+ + + 

ESIDES going into details of 

standard Monel the _ booklet 
describes some of the newer forms 
of this alloy, including ‘“K” Monel, 
“S” Monel and the like. The non- 
magnetic forms of the metal are 
also covered in a special section 
devoted to airplanes and the like. 
Inconel, the high nickel-chromium 
alloy, is another subject covered. 


+ + + 


PECIAL items included are 
those dealing with meters and 
other regulating equipment, sew- 
age disposal, pump maintenance 
and other items of general interest. 
The booklet is available without 
charge to members of all branches 
of the engineering profession. 


+ + + 


Micarta in Steel Mills 


NEW leaflet entitled, ‘‘“Micarta 

in Steel Mills’ has recently 
been issued by the Westinghouse 
Electric and Manufacturing Com- 
pany. Illustrated are applications 
of Micarta bearings, rings and 
standard miscellaneous shapes. 
Also, a booklet entitled ‘Where 
Can You Use Micarta” includes a 
description of Micarta, its me- 
chanical and electrical properties 
and the standard forms available. 
Copies are available from Westing- 
house Electric and Manufacturing 
Company, East Pittsburgh, Pa. 





FOR SALE: 


Bellis Salt Annealing Furnace for wire rods 
and wire. Complete with all equipment for 
electric immersion heating. 


THE SENECA WIRE & MFG. CO. 


Fostoria, Ohio 








Kenneth B. Lewis 


CONSULTING ENGINEER 


Wire Mill Equipment, Layout and 
Practice 


17 East 42nd St. 43 Midland St. 
New York City Worcester, Mass. 
Phone: Murray Hill 2-4188 

Phone 5-6033 











WILLIAM GOULD, M. E. 
CONSULTING INDUSTRIAL ENGINEER 
INVESTIGATIONS — LAYOUTS — COSTS 
WIRE DRAWING & SPRING COILING 
80 Van Cortlandt Park So., New York City 

Telephone: Halifax 5-3695 








Wire Mill Equipment, Stranding, 
Insulating, Drawing, Welding 
Thomson-Judd Wire 
Machinery Co. 
Subsidiary of 
Thomson-Gibb Electric Welding Co. 
Lynn, Massachusetts. 











Manufacturers of materials, tools 
and equipment for wire drawing and 
forming plants are constantly making 
improvements and additions to their 
lines. If you do not find the product 
or service in which you are interested, 
additional information will be supplied 
promptly. Simply address: 


WIRE & WIRE PRODUCTS 
17 East 42nd Street 
New York City 








TUNGSTEN, DIAMOND, TANTALUM 
DIES 


KELLY 


WIRE DIE CORPORATION 
19 W. 34th St. New York 











Continuous Straightening 
and Cutting Machinery 


With 
FLYING SHEAR 
for round and shaped wire. 


gS, eas 


THE HALLDEN MACHINE 
COMPANY 


THOMASTON CONNECTICUT 
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BUYERS GLIDe 


For more complete information, consult the annual Directory, Index & Buyers’ Guide. 

















ABRASIVES— 
Norton Co., Worcester, Mass. 


ANNEALING POTS AND BOXES 
Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 
ANODES—Nickel 
Seymour Mfg. Co., Seymour, Conn. 
ANTI-RUST— 
Magnus Chemical Co., Garwood, N. J. 
ARMORING EQUIPMENT 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Seymour Mfg. Co., Seymour, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J 
BAKERS—Rod and Wire 
Lindberg Engineering Co., Chicago, III. 
Morgan Construction Co., Worcester, Mass. 
Morrison Engineering Co., Cleveland, O. 
BORON CARBIDE— 
Norton Co., Worcester, Mass. 
CEMENT FLOOR CLEANER— 
Magnus Chemical Co., Garwood, N. J. 
CEMENTS—Refractory 
Norton Co., Worcester, Mass. 
CHEMICALS—Cleaning 
Amaloy Division of American Machine and 
Fdry, Co., New York, 


American Chemical Paint Co., a, Pa. 
A 


Magnus Chemical Co., Garwood, 

Oakite Products, Inc., New york, my. Y. 

Parkin Co., The Wm., Pittsburgh, Pa. 
CLEANERS—Hand and Metal 


Magnus Chemical Co., Garwood, N. J. 
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CLEANING & PICKLING 
EQUIPMENT 
Broden Construction Co., Cleveland, O. 
Duriron Co., The, Dayton, O 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
COATING—Protective 
American Lanolin Corp., Lawrence, Mass. 
Amaloy Division of American Machine and 
Fdry, Co., New York, N. Y. 
COILERS—Sheet, Strip and Wire 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
H. J. Ruesch Machine Co., Newark, N. J. 
COMPOUNDS—Cleaning 
Oakite Products, Inc., New York, N. Y. 


CONDUIJTS—Iron and Steel 
Youngstown Sheet & Tube Co., Youngstown, 


io. 
CRANES—Block Stripping 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
CRANES—Cleaning House 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
CRANES—Electrical Traveling 
Cleveland Tramrai]l Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
CRANES—Wire Mill 
Cleveland Tramrai]l Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
DIAMOND TOOLS— 
Rusch Wire Die Corp., New York, N. Y. 


DTES—Diamond 
ig Dies & Nozzle Co., Inc., Guttenberg, 
J 


Cochaud Wire Die Co., New York, N. Y. 

Driver Harris Co., Harrison, N. 

Kelly Wire Die Corp., New York. N.  - 

Master Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., New York, N. Y. 

Union Wire Die Corp., Stamford, Conn. 

Vianney Wire Die Works, New York, N. Y. 
DIES—Lead Extrusion 

John Robertson Co., Brooklyn, N. Y. 
DTES—Renairs & Re-Cutting 

a Dies & Nozzle Co., Inc., Guttenberg, 


Cochaud Wire Die Corp., New York. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York. N. Y. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Union Wire Die Corp., Stamford, Conn. 
Viannev Wire Die Works, New York, N. Y. 
DIES—Rod and Tube Drawing 
—— Dies & Nozzle Co., Inc., Guttenberg, 


Carboloy Co., Inc., Detroit, Mich. 

Firth- Sterling Steel Co., McKeesport, Pa. 

Kelly Wire Die Corp., New York, N. Y. 

Master Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., New York, N. Y. 

Union Wire Die Corp., Stamford, Conn. 

Vanadium Alloys Steel Co., Pittsburgh, Pa. 

Vianney Wire Die Works, New York, N. Y. 
DTES—Steel 

Master Wire Die Corp., New York, N. Y. 
DIES—Tantalum Carbide 

— Dies & Nozzle Co., Inc., Guttenberg, 

er Be 


WIRE 
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Kelly Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., New York, N. Y. 

Vanadium Alloys Steel Co., Pittsburgh, Pa. 

Vianney Wire Die Works, New York, N. Y. 
DIES—Tungsten Carbide 

—s Dies & Nozzle Co., Inc., Guttenberg, 

N. J. 

Carboloy Co., Inc., Detroit, Mich. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Kelly Wire Die Corp., New York, N. Y. 

Master Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., New York, N. Y. 

Union Wire Die Corp., Stamford, Conn. 

Vanadium Alloys Steel Co., Pittsburgh, Pa. 

Vianney Wire Die Works, New York, N. Y. 
DRAW BENCHES 

H. J. Ruesch Machine Co., Newark, N. J. 

Scudder, E. J., Fdry. & Machine Co., Tren- 

ton, N. J. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
ENGINEER—Consulting Wire Mill 

Lewis, Kenneth B., New York, N. Y. 
EQUIPMENT—Galvanizing 

Meaker Company, The, Chicago, IIl. 


EYELETS—Brass or Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 


FiILLERS—Paper for Cable 
FE. W. Twitchell, Inc., Phila., Pa. 
FU RNACES—Annealing 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, IIl. 
Surface Combustion Co., Toledo, O. 
FURNACES—Automatic 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O 
FURNACES—Bright Annealing 
Electric Furnace Co., Salem. O. 
Lindberg Engineering Co., Chicago, IIl. 
Surface Combustion Co., Toledo, O. 
FURNACES—Electric 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, IIl. 
FURNACES—Hardening and Temp- 
ering 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, III. 
Surface Combustion Co., Toledo, O 
FURNACES—Lead Melting 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, III. 
John Robertson Co., Brooklyn, N. Y. 
Surface Combustion Co., Toledo, O. 
FURNACES—Non-Oxidizing 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O. 
FURNACES—Wire, Strip and Sheet 
Eleetric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O. 
GALVANIZING—Special Process 
Meaker Company, The, Chicago, Ill. 
GEARS—Wire Mill 
Farrel-Birmingham Co., Ansonia, Conn. 
GRINDERS—Roll 
Farrel-Birmingham Co., Ansonia, Conn. 
Norton Co., Worcester, Mass. 
HANDLING EQUIPMENT—Material 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
HOISTS—Electric Traveling 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O 
HOISTS—Monorail 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
INHIBITORS 
American Chemical Paint Co., Ambler, Pa. 
Parkin Co., The Wm., Pittsburgh, Pa. 
INSULATION—Cable or Cable Filler 
E. W. Twitchell, Inc., Phila., Pa. 
LATHES—Die Reaming 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 
LIME—Pulverized 
Warner Company, Bellefonte, Pa. 
LININGS—For Acid Tanks 
American Hard Rubber Co., New York, N. Y. 
LUBRICANTS—For Metal Cutting, 
Stamping and Drawing 
Magnus Chemical Co., Garwood, N. J. 
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LUBRICANTS—Wire Drawing 
Magnus Chemical Co., Garwood, N. J. 
R. H. Miller Co., Homer, N. Y. 
Oakite Products, Inc., New York, N. Y. 
MACHINERY—Armoring (Cable, 
Wire Hose) 
American Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
John Robertson Co., Brooklyn, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Braiding 
New England Butt Co., bg a | ae 2 
Watson Maehine Co., Paterson, N. J 
MACHINERY—Brazing 
Thomson-Judd Wire Machinery Co., Lynn, 


ass. 

MACHINERY—Bunching 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 

MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Watson Machine Co., Paterson, N. J. 

MACHINERY—Cable, Electric 
American Insulating Machinery Co., Phila- 

delphia, Pa. 

Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I 
Thomson-Gibb Electric Welding Co., Lynn, 


Mass. 
Watson Machine Company, Paterson, N. J. 
MACHINERY—Chain Making 
Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Closing 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Coil Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Coilers 
Broden Const. Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Const. Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester. Mass. 
Waterbury-Farrel Foundry & Machine Co. 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Cold Heading 
Ajax Manufacturing Co., Euclid, O 
MACHINERY—Copper Wire Draw- 
ing and Rolling 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
H. J. Ruesch Machine Co., Newark, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 


MACHINERY—Covering Wire— 

Syncro Machine Co., Newark, N. J. 
MACHINERY—Cutting 

Broden Construction Co., Cleveland, O. 

Farrel-Birmingham Co., Ansonia, Conn. 

Hallden Machine Co., Thomaston, Conn. 

F. B. Shuster Co., New Haven, Conn. 

W. A. Schuyler, New York, N. Y. 

Sleener & Hartley. Worcester. Mass. 
MACHINERY—Electro - Galvanizing 

Wire 

Meaker Co., The, Chicago, III. 
MACHINERY—Enameling 

American Insulating Mach’y Co., Phila., Pa 

Elevator Supplies Co., Inc., Hoboken, N. J. 
MACHINERY—Extruding 

John Robertson Co., Brooklyn, N. Y. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Flat Wire 

Broden Construction Co., Cleveland, O. 

H. J. Ruesch Machine Co., Newark, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Forming 

Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Galvanizing Wire 

Broden Construction Co., Cleveland, O. 

Meaker Co., The, Chicago, Ill. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Gang Winders 
H. J. Ruesch Machine Co., Newark, N. J. 
Watson Machine Co., Paterson, N. J. 
M ACHINER Y—Grinding 
Norton Co., Worcester, Mass. 
MACHINERY—Insulating 
American Insulating Machinery Co., Phila. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Newark, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Lead Encasing 
Presses, etc. 
John Robertson Co., Brooklyn, N. Y. 
MACHINERY—Lead Stripping 
John Robertson Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Lock Washer 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Magnet Wire 
American Insulating Mach’y Co., Phila.. Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Meaterial Handling 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
MACHINERY—Measuring Wire & 
Cable 
Durant Mfg. Co., Milwaukee, Wis., and 
Providence, R. I. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Nail and Tack 
Glader, Wm., Machine Works Co., Chicago, 
Ill. 


Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Panning 
American Insulating Machinery Co., Phila. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
MACHINERY—Pointing 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
E. J. Scudder Foundry & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINERY—Reod Mill 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Const. Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
W. A. Schuyler, New York, N. Y. 
MACHINERY—Rolling Mill 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark. N. J. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINERY—Rubber Strip 
Covering 
Farrel-Birmingham Co., Ansonia, Conn. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N, J. 
MACHINERY—Rubber Tubing and 
Straining 
Farrel-Birmingham Co., Ansonia, Conn. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley. Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Screw Wire 
Sleeper & Hartley. Inc.. Worcester, Mass. 
MACHINERY-—Special 
American Insulating Mach’y Co., Phila. Pa. 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
E. J. Seudder Foundry and Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Special—Combination 
Machine for Drawing, Cutting-to- 
length, Straightening and Reeling 
Bars from Coil in One Operation 
(Shumag Type)— 
W. A. Schuyler, New York, N. Y. 
MACHINERY—Spooling 
American Insulating Machinery Co., Phila. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
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Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Watson Machine Co., Paterson. N. J. 


MACHINERY—Spring Making 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Siapie 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY-—Straightening 
Broden Construction Co., Cleveland, O. 
Hallden Machine Co., Thomaston, Conn. 
H. J. Ruesch Machine Co., Newark, N. J. 
W. A. Schuyler, New York, N. Y. 

F. B. Shuster, New Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Stranding 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY-—Strip Steel 
Broden Const. Co., Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 


MACHINERY—Swaging . 
Elevator Supplies Co., Inc., Hoboken, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Worcester, Mass. 
Waterbury-Farrel Foundry & Machine Co., 

Waterbury, Conn. 

MACHINERY—Yaping 
Amer. Insulating Mach. Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. 1. 
Thomson-Judd Wire Machinery Co., Lynn, 

Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Testing Wire 
Henry L. Scott Co., Providence, R. I. 


MACHINERY—Tinsel Rolling Mills 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 


MACHINERY—Troiley Wire 


Vaughn Machinery Cv., Cuyahoga Falls, O. 


MACHINERY—Tube Mill 
H. J. Ruesch Machine Co., Newark, N. J. 


MACHINERY—Welding Wire 
Micro Products Co., Chicago, Ill. 
F, B. Shuster Co., New Haven, Conn. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 


MACHINER Y—Winding 
American Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wire Drawing 
Ajax Manufacturing Co., Euclid, O. 
American Insulating Machinery Co., Phila. 
Broden Const. Co., Cleveland, Ohio. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
E. J. Scudder Foundry & Machine Co., 
Trenton, N. J. 
W. A. Schuyler, New York, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINERY—Wire Rope 
New England Butt Co., Providence, R. I. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Watson Machine Company, Paterson, N. J. 
MACHINERY—Wire Tinning 
American Insulating Mach’y Co., Phila.. Pa. 
Elevator Supplies Co., Inc., Hoboken, N. J. 
MACHINERY—Wrapping Wire 
W. A. Schuyler, New York. N. Y. 
MATERIAL HANDLING EQUIP- 
MENT— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
MONORAIL SYSTEMS— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 


NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire and Strip 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 

OVENS—Annealing or Drying 
Lindberg Engineering Co., Chicago, III. 
Ross Engineering Corp., New York, N. Y. 


PAPER—Insulating 
E. W. Twitchell, Inc., Phila., Pa. 


PATENT ATTORNEYS— 
Lancaster, Allwine and Rommel, Washing- 
ton, D. C. 


PICKLING COMPOUNDS— 


American Chemical Paint Co., Ambler, Pa. 
Parkin Co., The Wm., Pittsburgh, Pa. 


PICKLING—Tank Linings 
American Hard Rubber Co., New York, N. Y. 


POTS—Annealing, Case Hardening 


and Tempering 
Lindberg Engineering Co., Chicago, IIl. 


POTS—Lead Melting 
Farrel-Birmingham Co., Ansonia, Conn. 
John Robertson Co., Brooklyn, N 

PRESSES—Hydraulic and 
Mechanical 
Farrel-Birmingham Co., Ansonia, Conn. 
John Robertson Co., Brooklyn, N. Y. - 

PRESSES—Lead 
John Robertson Co., Brooklyn, N. Y. 


PULLERS—Wire 
E. J. Scudder Fdry. & Machine Co., Tren- 
ton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 


PUMPS—Hydraulic 
John Robertson Co., Brooklyn, N. Y. 


REEL AND TENSION STAND— 


Sleeper & Hartley, Inc., Worcester, Mass. 


REEL CRUTCHES 
Watson Machine Co., Paterson, N. J. 


REFRACTORIES—High 


Temperature 
Norton Co., Worcester, Mass. 


ROD BAKERS— 


Morrison Engineering Co., Cleveland, O. 


RODS—Wire—Non Ferrous 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


RODS—Wire—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, IIl. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co.. Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, 

Ohio. 

ROLLS— 
Farrel-Birmingham Co., Ansonia, Conn. 

RUST PROOF COMPOUND 
American Lanolin Co., Lawrence, Mass. 

SHEET—Steel 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, 


oO. 

R. H. Miller Co., Homer, N. Y. 
SKIN PROTECTOR— 

Magnus Chemical Co., Garwood, N. J. 
SOAPS—Industrial and Wire Draw- 

ing 

Magnus Chemical Co., Garwood, N. J. 
STRIP—RPrass. Zine and Non Ferrous 

Hudson Wire Co., Ossining, N. Y. 

Platt Bros. & Co., The, Waterbury, Conn. 

Seymour Mfg. Co., Seymour, Conn. 
STRIP—Steel 

Bethlehem Steel Co., Bethlehem, Pa. 


Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co.. Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
TANKS—Compound 
Watson Machine Co., Paterson, N. J. 
TESTERS—Wire 
Henry L. Scott Co., Providence, R. I. 
TRAMRAIL SYSTEMS— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
TREADS—Safety 
Norton Co., Worcester, Mass. 
TRUCKS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


TUBE BENDERS AND FORMERS 
H. J. Ruesch Machine Co., Newark, N. J. 
VALVES AND FITTINGS—Acid 


Proof 
Duriron Co., The, Dayton, O. 
VULCANIZERS 


Watson Machine Co., Paterson, N. J. 
VULCANIZING PANS 
American Insulating Mach’y Co., Phila., Pa. 


WIRE—Cold Heading 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, IIl. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Corp., Youngstown, O. 
Wheeling Steel Corp., Wheeling. W. Va. 
i eaecaletas Sheet & Tube Co., Youngstown, 


WIRE—Electric 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
WIRE—Enameled For Coils 
i rota Div. of Hudson Wire Co., Winsted, 
onn. 


WIRE—Manufacturers 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Co., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Laclede Steel Co., St. Louis, Mo. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O 
Wheeling Steel Corp., Wheeling, W. Va. 
—* Sheet & Tube Co., Youngstown, 

Ohio 

WIRE—Nickel Silver and Phosphor 
Bronze 
Hudson Wire Company, Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 

WIRE—Non Ferrous to Specification 
For Special Purposes 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 
Winsted Div. of Hudson Wire Co., Winsted, 

Conn. 


WIRE—Spring 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel and Wire Co., Peoria, IIl. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Republic Steel Co., Youngstown, O 
Seymour Mfg. Co., Seymour, Conn. 
Youngstown Sheet & Tube Co., Youngstown, 


Ohio. 
WIRE—Steel—Also Coppered Steel— 


Also Galvanized Steel 

Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Laclede Steel Co., St. Louis, Mo. 

Pittsburgh Steel Co.. Pittsburgh, Px. 
Republie Steel Co., Youngstown, O. 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, 


Ohio. 
WIRE AND STRIP—Brass, Zine 
Platt Bros. & Co., The, Waterbury, Conn. 








This is a carefully classified index of concerns who specialize in this industry and who advertise regularly in WIRE 
& WIRE PRODUCTS. Please mention WIRE when writing to these firms. 
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THE WATSON MACHINE COMPANY 


ESTABLISHED 1845 
PATERSON, NEW JERSEY. U.S. A. 


ENGINEERS - FOUNDERS - MACHINISTS 
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"PATERSON, New JERSEY. | (with Traverse”W”) 





PATENT PENDING 











: Guive"R” 
Supe ies 

~ z i a 
Traverse W ae 


SEE SEPARATE 
BULLETIN 








BALL BEARING 
Worm Drive 


a 


vi a 
CuutcH 2 , 
FRICTION 






RATCHET 
Lever To 
SHIFT 
Suive 
STAND 








DRIVER Suet 


REEL PINTLE 
in RUNNING 
ae PesiTION 











MOST IMPORTANT SINGLE POINT OF THIS TYPE 


THE ELIMINATION OF THE REEL SHAFT 


The elimination of minor injuries to operator in handling large reel shafts 
is also a point of considerable value. 


Two sizes are built— 
72” for loads up to 6 tons (picking up 36” or larger reels from base). 


96” for loads up to 10 tons (picking up 48” or larger reels from base). 
The multiple disc slip-friction is adjustable in operation and this, with the 
slack takeup handwheel combined with positive clutch, centers drive control 
at the stand in a convenient position. 


ELECTRICAL WIRE AND CABLE 
WIRE ROPE and CORDAGE MACHINERY 


























LOOK INTO THIS—— 





Controlled Rissdniore, Continuous Chain Belt 
Conveyor Furnace, Scale-Free Hardening Bolts. 


Another Special Atmosphere, 
Chain Belt Furnace, with 
Feed Chute, for Clean Hardening Bolts. 








400 Ibs. of Miscellaneous Parts, per hour, are 
Clean Hardened in this Continuous Furnace. 





An 800-Ib. Capacity Furnace Clean Hardening 


Investigate the Advantages of These Continuous, Chain Belt 
Conveyor Special Atmosphere Furnaces 


For Scale-Free Heat Treating 


Bolts, Springs and Other Miscellaneous Small and Medium Size 
Products 


The above illustration shows the interior of one of our standard, con- 
tinuous chain belt conveyor furnaces. 

These furnaces are now being built for operating with special pro- 
tective atmosphere for scale-free heat treating and clean and bright 
hardening. Several installations thus equipped are shown at left and 
below. 

The materia! is loaded directly onto our rugged, cast link, heat- 
resisting alloy belt conveyor . . carried thru these furnaces in our inex- 
pensive protective atmosphere and discharged absolutely free from scale 
. » NO pans or trays are used .. 100% net material. 

The special protective atmosphere is provided by an Elfurno gener- 
ator furnished with the furnace. 

Time and temperature are automatically controlled as well as the 
atmosphere . . insuring accurate, uniform, scale-free results. 

These furnaces are built in five standard sizes with capacities ranging 
from 300 to 1700 pounds per hour. 


Ask for samples of material heat treated in these furnaces 
Investigate their advantages for your products. 


The Electric FurnaceCo., Salem, Ohio 


Electric and Fuel Fired Furnaces for every Industrial Heating Process. 
) £ 





3 An 1000-lb. Capacity Clean Hardening Furnace 
Miscellaneous Screw Machine Products. —Other Sizes Available for 300 to 1700 Ibs. 
per hour. 














